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ABSTRACT 
As the use of online instruction continues to rise in post-secondary education and 
corporate training, a better understanding of one's beliefs, attitudes, and confidence 
regarding online instruction is necessary to increase the quality and effectiveness of 
online instruction. This study investigated self-efficacy beliefs related to online 
instruction. Self-efficacy, a psychological construct, is defined as self-appraisal of one's 
capabilities to plan and undertake a course of actions required for a specified task. 
The objectives of this study were to (a) develop a survey instrument to measure 
the psychological construct of self-efficacy related to online instruction; (b) identify the 
salient factors of online instruction self-efficacy through the use of exploratory factor 
analysis; and (c) determine the significance of subjects' demographic variables in relation 
to online instruction self-efficacy beliefs. 
To accomplish these goals a theoretical model of the online instruction self­
efficacy was developed based on a review of literature and expert review and used to 
create an assessment of online instruction self-efficacy beliefs termed the Tennessee 
Online Instruction Survey (TOIS). The TOIS was examined for face validity, pilot tested, 
revised, and finally tested with a sample of 762 electrician instructors from the National 
Joint Apprenticeship and Training Committee (NJATC) during their National Training 
Institute (NTI) in August 2001 . 
Exploratory factor analysis resulted in a three-factor solution that accounted for 
68.7% of the variance found in the sample data and provided an interpretable theoretical 
model of online instruction self-efficacy. Internet/technology behaviors, collaborative 
behaviors, and individual behaviors were the three underlying factors found for this data 
v 
set. MANOVA procedures and the Tukey-Kramer post-hoc test were used to examine the 
significance of several demographic variables in relation to reported self-efficacy beliefs. 
It was concluded that the goals and objectives set for this study were met. Though 
requiring additional testing and refinement, the TOIS offered high internal reliability and 
content validity, and was concluded to be a reasonable psychometric assessment tool for 
online instruction self-efficacy. 
The three-factor model of online instruction self-efficacy found through 
exploratory factor analysis in this study must be refined and validated with other 
populations to gain a greater understanding of the usefulness of the TOIS to educational 
practice. Additional findings, conclusions, implications, and recommendations regarding 
this instrument and population are also discussed. 
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CHAPTER I 
Introduction 
Online instruction is an emerging trend in educational practice (Berge, 1 997; 
Cheurprakobkit, 2000; Driscoll, 1 999; Harasim, 1 990; Harrison, 1 999; Khan, 1997; Lord, 
200 1 ;  Owston, 2000; Palloff & Pratt, 1 999; Shomaker, 1 998; Verduin & Thomas, 199 1 ;  
Wernet, Olliges, & Delicath, 2000). The use of computers in educational instruction is 
not new, and the use of computer technology in distance education, facilitation of 
communication, and classroom augmentation is increasingly common (Barnard, 1 997). In 
the academic arena, about two-thirds of the 3,200 accredited 4-year colleges and graduate 
schools in the United States now offer online instruction (Clarke, 1 999). On the corporate 
side, online instruction and training has become a $2.3 billion market and is expected to 
grow at 5 0% annually and top $1 8 billion in 2005 (Lord, 2001 ). Currently, the 
technology has increased sufficiently to allow the beginnings of instruction using the 
Internet as a means of facilitating the entire learning experience without entering a 
physical classroom. This emerging instructional technique is already being implemented 
in university and corporate settings, yet the characteristics of online instruction and its 
impact on student learning have not been fully examined (Arbaugh, 2000; Hargis, 200 1 ; 
Harriman & Fitz Gibbon, 2000; Human, Kilbourne, Clark, Shriberg, & Cunningham, 
1 999; Shedletsky & Aitken, 200 1 ;  Piotrowski & Vodanovich, 2000). 
Beliefs about personal capability to plan and complete required actions is the 
basis of self-efficacy, a psychological construct proposed by Bandura ( 1 977). Bandura 
( 1 977, 1 986, 1 997) reported that self-efficacy judgments could influence choice of 
activities, the level of effort exerted, persistence in difficult situations, and performance. 
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Personal confidence often influences behavior; people engage in activities that they feel 
confident they can undertake and avoid activities when uncertain of their ability to 
perform well. The increased use of online instruction necessitates investigation of 
learners' beliefs, attitudes and confidence regarding the use of this instructional 
technology. Therefore, the basic relationship between beliefs and action is particularly 
important to online instruction. The technology used in online instruction is unfamiliar, 
novel, is an area of rapid change, and offers both benefits and barriers to the educational 
process (Boser, 200 1 ;  Rodes, Knapczyk, Chapman, & Chung, 2000; Wernet, Olliges, & 
Delicath, 2000). It has been hypothesized that a person's knowledge, skills, and prior 
achievements may be poor predictors of how they will do in ensuing experiences due to 
these mediating self-evaluations (Bandura, 1 997). Therefore, a person's previous 
educational experiences may not be indicative of experiences in online instruction since 
the person's self-efficacy beliefs regarding online instruction will mediate their actions 
during the learning experience, and ultimately, effect their performance and the outcomes 
of the experience. 
Three objectives were established for this study: 
1 .  To develop the TOIS instrument based on a review of the literature and expert 
review to measure self-efficacy beliefs regarding one's  ability to participate in 
online instruction. 
2. To derive a statistical model of the salient factors underlying self-efficacy and 
the online instructional experience using exploratory factor analysis. 
3 .  To determine the relevance o f  the subj ect' s  demographic variables related to 
their online instruction self-efficacy beliefs using statistical procedures. 
2 
Rationale and Need for the Study 
The dependence of online instruction on technology necessitates evaluation of the 
learners' self-efficacy judgments regarding their capability to successfully perform in this 
new educational environment. Not only are the challenges of learning in a traditional 
class present, there are technological skills necessary in online instruction. This type of 
instruction may also present new challenges for learners inherent to the structure of 
online learning. For example, the ability of the learner to regulate their regular 
participation in the class may be greater without the structure of attending a physical 
classroom. Additionally, activities that would occur in a traditional classroom may be 
significantly changed. Instead of verbally asking the instructor a question, receiving 
verbal feedback from the instructor, or physically meeting with a peer group to complete 
a group project, students may be required to wholly use text-based computer 
conferencing. 
While the self-efficacy construct has been examined in academic settings (Kinzie, 
Delcourt, & Powers, 1 994; Madorin & Iwasiw, 1 999; Pajares, 1 996; Zimmerman, 1 995), 
few studies (Jiang, 1 998 ;  Reinhart, 1 999) have investigated self-efficacy related to online 
instruction and no comprehensive, multidimensional survey instrument assessing self­
efficacy beliefs concerning online instruction could be found in the literature. 
Consequently, no analyses of variable structure for online instruction self-efficacy were 
available for examination. To better understand learners ' involvement in online learning 
experiences, this study developed a survey instrument to assess perceived capability in a 
variety of online instructional tasks with different levels of task demand. The perceptions 
of the capability is essential to both the appropriate development of online courses and 
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the preparation of students to successfully learn from this new delivery system. 
Moreover, an understanding of the salient characteristics and variable relationships for 
online instruction self-efficacy, as measured by the survey instrument would add to the 
limited knowledge of this new educational delivery system. 
Conceptual and Theoretical Framework for the Study 
A conceptual and theoretical framework, as seen in Figure 1 ,  was developed for 
this research endeavor to guide the focus of this study: The development and factor 
analysis of a survey instrument designed to assess online instruction self-efficacy. The 
conceptual framework for this study was based on social cognitive theory, proposed by 
Bandura ( 1 977, 1 986, 1 997), which attributes human behavior to the interaction of three 
determinants: (a) behavior, (b) environmental forces, and (c) personal factors. Ban dura 
termed this interaction triadic reciprocality or reciprocal determinism. The theoretical 
framework for this study was based on three areas relevant to the development of an 
assessment of online instruction self-efficacy: (a) the psychological construct, self­
efficacy (Bandura, 1 997), and its usefulness in evaluating learners ' beliefs regarding 
participating in online instructional experiences, (b) identified components of the domain 
of online instruction, and (c) psychometric theories related to the development, factor 
analysis, and demographic analysis of the TOIS. While self-efficacy beliefs were the 
focus of this study, the specific area of interest for these beliefs was online instructional 
experiences. Hence, the theoretical framework for the proposed study focused on the 
psychological construct of self-efficacy related to the components and features specific to 




Social Cognitive Theory: 
Action results from the interaction of three 
determinants:  (a) behavior, (b) environmental 










Focus of Study: 
Psychometric 
Theory 
The development and factor analysis of a 
survey instrument designed to assess 
online instruction self-efficacy 
Conceptual and theoretical framework for study. 
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literature and expert review, was used to generate a theoretical model (Figure 2) of 
components relevant to an online instruction self-efficacy instrument, which was used to 
develop a survey instrument. This theoretical model included components of computer 
self-efficacy, online activities, instructional elements I learning modes, communication I 
collaboration, and self-regulatory skills. These concepts will be discussed further in the 
review of literature. 
Statement of the Problem 
Understanding the online instructional process requires an evaluation of the 
learners' reaction to this nontraditional delivery method, and the effect of this new 
delivery system on the performance of the learner. The self-efficacy construct has been 
examined in relation to computer skills (Buhendwa, 1 996; Carlson & Grabowski, 1 992, 













1 .  Computer self-efficacy 
2. Online activities 
3. Instructional elements I 
learning modes 
4. Communication I collaboration 
5 .  Self-regulatory skills 
Theoretical framework and model for the study. 
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Evenbeck, Cennamo & Lehman, 1 994; Kinzie & Delcourt, 1 99 1 ;  Murphy, Coover & 
Owen, 1 989), as well as academic settings (Kinzie, Delcourt, & Powers, 1 994; Madorin 
& Iwasiw, 1999; Pajares, 1 996; Zimmerman, 1 995), and a few studies have addressed 
online learning self-efficacy (Jiang, 1 998; Reinhart, 1 999), however no comprehensive 
model of online instruction assessing the self-efficacy beliefs under different levels of 
task demand was found in the literature. With the increased use of online instruction in 
educational and corporate settings this instructional technique must be more fully 
explored, and this study was designed to help fill that gap in knowledge. 
Research Questions 
The primary research goals guiding this study focused on the development and 
statistical analysis of an assessment of online instruction self-efficacy. To achieve the 
goals of this study, the following main research questions were: 
Q 1 :  What are the salient factors of online instruction self-efficacy? 
Q2: Do the self-efficacy beliefs of instructors change significantly for the 
demographic variables of gender, age, educational achievement, extent of 
computer experience, extent of personal online instruction learning 
experiences, and extent of Internet experiences for the sample data? 
Research Hypotheses 
While factor analysis procedures were used to examine the first research question, 
six research hypotheses were developed to answer the second question. Specifically, to 
examine the comparisons between the dependent variables (the items of the TOIS and 
derived factors) and independent variables (demographic variables), the null hypotheses 
for this study are as follows and will be tested at the .05 level of significance: 
7 
H0 1 :  There is no significance difference in online instruction self-efficacy 
beliefs regarding gender as measured by the TOIS among subjects. 
H02: There is no significance difference in online instruction self-efficacy 
beliefs regarding age as measured by the TOIS among subjects. 
H03 : There is no significance difference in online instruction self-efficacy 
beliefs regarding educational achievement as measured by the TOIS 
among subjects. 
H04: There is no significance difference in online instruction self-efficacy 
beliefs regarding extent of computer experience as measured by the TOIS 
among subjects. 
H05 : There is no significance difference in online instruction self-efficacy 
beliefs regarding extent of online instruction learning experiences as 
measured by the TOIS among subjects. 
H06: There is no significance difference in online instruction self-efficacy 
beliefs regarding extent of Internet experience as measured by the TOIS 
among subjects. 
Assumptions, Limitations and Delimitations of the Study 
A variety of suppositions and restrictions have been specified for this study based 
on the characteristics of the study including the topic of online instruction, the theoretical 
construct of self-efficacy, selected methodologies, and the specific population used. 
These guiding principles are discussed in categories of assumptions, limitations, and 
delimitations. 
Assumptions 
In designing this study, the following assumptions were made: 
1 .  Assessing personal beliefs and belief in abilities using a paper-and-pencil 
survey instrument is a valid and reliable method of assessment. 
2 .  The participants would respond accurately on the survey instrument. 
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3 .  The data from this study would be  accurately recorded, subject to the data 
verification procedure described in Chapter 3 ,  and will be accurately analyzed. 
4. The administration of the survey instrument in the data collection phase would 
be roughly analogous in each training class. 
5 .  The procedures, theoretical framework, and findings would have some degree 
of applicability and generalizability to other populations involved with online 
instruction. 
Limitations 
This study had several limitations based on the conditions and methodology of the 
study, or uncontrollable characteristics that may have affected the outcomes. These were 
set as follows: 
1 .  The instrument designed in this study did not provide highly specific 
information and did not actually measure abilities. 
2 .  Behavior i s  a complex phenomenon. The instrument designed in this study did 
not investigate variables other than self-efficacy that might be important to 
participating in online instruction. This study was limited to the assessment of 
self-efficacy and its related variables and no attempt was made to assess I 
control for other variables. 
3. The procedures used for this study focused on internal consistency and 
reliability rather than external validity. 
4 .  This study was restricted to self-reported data only and was limited by the 
respondent's awareness of their self-efficacy beliefs. 
5. Respondents were assumed to have understood the instrument items and 
honestly and accurately reported their beliefs, demographic features and 
related experiences. 
6. Respondents' abilities to deduce their self-efficacy beliefs towards online 
instruction were a limit of this study if they had no direct experience with 
online instruction. 
7. The instrument designed in this study was limited to only a face validity 
examination during the instrument development stage. 
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8 .  This study was limited to subjects who voluntarily agreed to participate. 
Delimitations 
Several restrictions were placed on the study to narrow the scope of the research 
to the objectives set for the study. These delimitations included: 
1 .  This study used a sample from a single population that might engage in online 
instruction. Online instruction self-efficacy beliefs will need to be assessed 
with other populations in other research. 
2 .  There may be variables that effect online instruction self-efficacy other than 
those components chosen for representation in the survey instrument. This 
study was delimited to the components of online instruction self-efficacy 
identified in the review of related literature. 
3 .  This study was delimited to the items decided upon for the final survey 
instrument, and furthermore, the subsequent statistically analysis only 
included item analysis of variables salient factors identified in the exploratory 
factor analysis stage. 
4 .  This study was delimited to the assessment of online instruction self-efficacy 
beliefs .  No attempt was made to determine its prediction of actual online 
instruction performance or outcomes. 
5. This study was delimited to a preliminary investigation of content validity and 
an examination of face validity of the instrument. While both construct 
validity and criterion-related validity are important to a online instruction self­
efficacy survey instrument, these validation requirements need to be 
investigated in future research projects. 
6 .  The statistically methods and procedures used in this study were descriptive, 
and not inferential, in nature (Nunnally & Bernstein, 1 994). Since this study 
employed a purposive, non-probability sampling method, statements 
regarding generalizations from the sample to the population may not be 
appropriate. 
Definition ofTerms 
The following section introduces a variety of terms that are used in this study and 
are elaborated upon in the review of literature. 
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1 .  Computer-Mediated Conferencing (CMC) - direct human-to-human 
communication with the computer acting as a route for the transaction, 
providing storage and retrieval, and occurring either in synchronous or 
asynchronous fashion (Berge, 1 995). 
2. Computer Self-Efficacy - an individual's perceptions of their capability 
related to specific computer-related knowledge and skills (Murphy, Coover, & 
Owen, 1 989). 
3. Distance Education- a non-traditional educational delivery system allowing 
noncontiguous, two-way interaction between learners and instructors using 
technology to mediate communication (Garrison & Shale, 1 987). 
4. Entering Motivation- the motivational states involved in beginning or 
committing to participate in a learning event (Garrison, 1 997). 
5. Factor Analysis- a broad category of statistical approaches to determine the 
structure of relations among variables. Exploratory factor analysis is a 
particular data-driven (versus theory-driven) approach which attempts to 
describe the underlying factor structure of a group of variables, indicate which 
variables belong to which factor, and specify the number of factors needed to 
explain the relationships (Nunnally & Bernstein, 1 994). 
6. Metacognition- " . .  . involves thoughts about one's cognitive activities rather 
than simply higher order cognitive skills" (Bandura, 1 997, p. 223). 
Metacognition is related to the construct of self-regulation and includes 
cognitive assessment and control of thinking using self-regulative and self­
reflective thought (Bandura, 1 997).  
7. Online Instruction-" . . .  a hypermedia-based instructional program which 
utilizes the attributes and resources of the World Wide Web to create 
meaningful learning environments where learning is fostered and supported" 
(Kahn, 1 997, p. 6). 
8. Online Instruction Self-Efficacy- As operationally defined for the purpose of 
this study, is an individual' s  belief in their capabilities to plan and carry out 
learning activities that wholly occur over the Internet and World Wide Web 
under specific conditions. 
9 .  Outcome Expectancy - a judgment of the likely consequence that will result 
from a particular action or performance (Bandura, 1 997). 
1 0 . Self-Directed Learning - a process in which the learner takes responsibility for 
their own learning, including examining their learning needs, developing 
objectives, designing their learning experiences, finding resources, and 
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evaluating the learning outcomes (Hatcher, 1 997). 
1 1 . Self-Efficacy-an individual ' s  confidence in their ability to organize and 
execute the courses of actions needed to successfully complete a task under a 
given set of conditions (Bandura, 1 977, 1 997). 
12 .  Self-Regulation- the degree that learners are metacognitively, motivationally, 
and behaviorally active participants in the process of their learning 
(Zimmerman & Kovach, 1 996). 
1 3 .  Task Motivation- the motivational states related to continuing and persisting 
in a learning event (Garrison, 1 997). 
14 .  Tennessee Online Instruction Survey (TOIS)- A psychometric tool, designed 
for this study, to assess self-efficacy beliefs related to participating in online 
instruction, according to guidelines presented by Bandura ( 1 997). 
1 5 . Triadic Reciprocality (also called Reciprocal Determinism)-a concept from 
social cognitive theory (Bandura, 1 997) that described behavior as being 
codetermined by individuals and their environments. Individuals partly 
determine their own behavior as they interpret results of previous behavior, 
which alters their environments and their beliefs of their capabilities, resulting 
in changes in subsequent performances. More simply defined, triadic 
reciprocality is the mutual interaction ofbehavior, personal factors, and the 
environment as codeterminants ofhuman behavior (Bandura, 1 997). 
Summary 
This preface introduced the psychological construct of self-efficacy and its 
proposed usefulness in investigating the fledgling educational practice of online 
instruction. The guidance of a theoretical framework in developing and exploring the 
factor structure of a survey instrument was presented. This section also described the 
rationale and need for the study and provided a discussion of the problem investigated in 
this study. The assumptions, limitations and delimitations were provided as guidelines 
used in this study. Finally, a series of definitions for important terms encountered in the 
study was given. 
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CHAPTER II 
Review of the Literature 
The review of literature for this study examines the body of academic knowledge 
related to developing a measure of online learning self-efficacy beliefs and is divided into 
four major sections: 
1 .  The first section is a historical overview of the theory and research literature, 
which examines social cognitive theory and self-efficacy theory in detail .  
Also, the evolution of distance education and the development of online 
instruction are reviewed. 
2 .  The theory and research specific to the development and testing of an online 
instruction self-efficacy instrument is presented in the second section. The 
current theory and research regarding online instruction, current measures of 
self-efficacy for computer skills, and past and current research of computer 
self-efficacy are discussed. 
3 .  Theory and research in cogn<;1te areas relevant to  online instruction self­
efficacy is considered in this section. These related topics include self-directed 
learning, self-regulation in learning, and collaborative learning. 
4. Finally, a critique of the validity of self-efficacy theory and the research 
literature is offered. 
Additionally, a summary of the findings of this literature review, including what is 
known and unknown about self-efficacy related to online instruction, is offered. Finally, 
the contributions of this study to the literature of online instruction and the self-efficacy 
literature will be considered. 
Historical Overview of the Theory and Research Literature 
Several important areas of academic study impact the eclectic theoretical 
background used in this study. The base theory for this study was Bandura' s social 
cognitive theory and self-efficacy theory, which is explored in detail .  The review also 
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considers self-efficacy research related to learning and the evolution of distance 
education in relation to online instruction. 
Social Cognitive Theory 
The conceptual framework for this study is based upon social cognitive theory 
and the self-efficacy construct proposed and expanded upon by Albert Bandura (1977, 
1986, 1997). In this study, social cognitive theory and self-efficacy (the conceptual 
framework) were used to guide the instrument development procedure along with related 
online instruction concepts and principles (theoretical framework). 
Social cognitive theory is a widely accepted and empirically validated model of 
human behavior (Bandura, 1997) . In the past, theories of learning focused on two 
different views, the behaviorist and the cognitivist interpretations ofbehavior. The 
behaviorist view emphasized environmental conditions (stimuli) as determinants of overt 
behaviors (responses), while the cognitivist view focused on how individuals perceived, 
processed, interpreted, and stored information about their environment and used that 
information to plan their behaviors (Caffarella, 1999). Social cognitive theory combines 
some ideas of both these views into a model that proposed behavior as being 
codetermined by environmental forces, personal factors and performance (Bandura, 
1 997). In social cognitive theory, human behavior results from the interaction of three 
determinants: (a) behavior, (b) environmental forces, and (c) personal factors. These 
determinants mutually interact and influence each other over time, which was referred to 
by Bandura as triadic reciprocality or reciprocal determinism. In his model of human 
behavior, individuals engage and alter the environments they exist in, which in tum 
influences the individual' s  personal factors. 
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Additionally, environmental conditions shape an individual' s  behavior in a 
particular situation and the environment is in turn effected by behavior. Finally, personal 
and cognitive factors influence behavior and the performances of the individual reshape 
the individual' s  cognition and affect. The reciprocity ofthese three components is not 
necessarily of equal strength, nor do the changes in the structures take place immediately 
(Bandura, 1 997). 
Behavior in this model is defined as intentional action. Human behavior is not 
reduced to reactions to environmental conditions, but is determined by a variety of 
interacting factors including personal control and choice. In addition, behavior is 
distinguished from the intended outcomes of an action. Often a chosen behavior does not 
end in the intended result, and in this model, the chosen action is the important feature of 
behavior, without considering if the action produces beneficial or detrimental outcomes. 
Bandura ( 1 997) discussed three forms of the environmental component of this 
model: those imposed, selected and created. The first type, imposed, represents " . . .  the 
physical and sociostructural environments that are impinges on people whether they like 
it or not. They do not have much control over its presence, but they do have leeway in 
how they construe it and react to it" (Bandura, 1 997, p. 1 63) .  The idea of a selected 
environment is based on the difference between a potential environment and the actual 
environment. People choose their actual environment based on their behavior and can 
select rewarding aspects of an environmental condition or its punishing aspects. The final 
type, created environments, is not a choice in the potential environment that can be 
selected. Instead, people can create social environments that allow them greater control of 
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their lives, especially if they have personal beliefs in their capabilities to create the 
change. 
The personal factors in this model are internal cognitive, affective, and biological 
events (Bandura, 1 997). Human cognition is " . . .  generative, creative, and proactive, not 
just reactive" (Bandura, 1 997, pp. 4-5) and allows us to create novel thoughts. Cognition 
provides a mediating role in human behavior and allows people to think, feel, motivate 
themselves and perform. These cognitive processes allow us to consider and act upon our 
environment, and use self-perception, self-reflection and self-regulation to influence 
ourselves. In the past, personality theories have categorized the mind dually. In this 
dualistic view, people are called agents when they are acting on the environment and are 
called objects when they reflecting and acting on themselves. Social cognitive theory 
does away with this dichotomy, viewing the individual as being the same person shifting 
perspective in each of these acts and being both agent and object simultaneously. While 
social cognitive theory encompasses a variety of dimensions, two particular types of 
cognitive expectations are hypothesized to guided behavior: self-efficacy beliefs and 
outcome expectancies, which will be discussed in greater detail. 
Self-efficacy theory. 
As social cognitive theory has evolved, the construct of self-efficacy has become 
increasingly important as a central mechanism of human agency (Bandura, 1 997; 
Murdock & Neafsey, 1 995), and is an integral part of social cognitive theory. Self­
efficacy is belief in one's  capability to organize and execute a particular action under a 
given set of conditions. Bandura ( 1 997) stated, "efficacy beliefs operate as a key factor in 
a generative system of human competence" (p. 37).  Self-efficacy judgments influence 
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choice of activities, level of effort exerted, persistence in difficult situations, and 
performance. Self-efficacy beliefs serve as a mediator between capability and 
performance, so that a person's performance is partially governed by their belief that they 
can perform the action. This means that people with similar abilities, or the same person 
under different conditions, may perform differently depending on their self-efficacy 
beliefs. This focus on individual beliefs does not suggest that belief of capability is 
divorced from actual skills. Effective performance requires both the requisite skills and 
the belief that the skills can be successfully used in a given situation. "Without skill, 
performance isn't possible; without self-efficacy, performance may not be attempted" 
(Ertmer, Evenbeck, Cennamo, & Lehman, 1 994, p. 46) . Bandura ( 1 982) stated that self­
efficacy beliefs result in four types of behavior: (a) performance, (b) efforts towards 
emotional arousal, (c) coping efforts, and (d) persistence in challenging situations. 
Research has shown that precise and specific measurements of self-efficacy results in a 
highly correlation between self-efficacy beliefs and subsequent performance (Bandura, 
1 997). 
Self-efficacy beliefs vary along several important dimensions including level of 
self-efficacy, generality of self-efficacy beliefs, and strength of efficacy belief (Bandura, 
1 997). The level of self-efficacy refers to the degree of challenge required in the given 
situation in which the person will perform. For example, if a person is to demonstrate his 
skill in driving a car, there would be low level of challenge if asked to perform the skill in 
a closed driving course, and self-efficacy might be high. If the level of challenge is to 
drive a car on a busy four-lane highway, the level of self-efficacy may be reduced. 
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Moreover, if the level of challenge is to drive competitively in a Grand Prix, the person's 
self-efficacy beliefs may be further reduced due to the high demands of the situation. 
The generality of self-efficacy beliefs can also vary. In some performances, 
people may believe in their capability across a wide range of activities or only in certain 
domains of functioning. For example, a person' s belief in their ability to perform well 
while playing games with peers may be broad across sports categories such as football 
and baseball, yet not extend to playing abstract strategy board games such as chess. 
Generality can vary along several dimensions: similarity of activities; whether the 
performance is expressed in the behavioral, cognitive, or affective realm; qualitative 
situational features; and the personal characteristics of the people involved in the action 
(Bandura, 1 997). 
Additionally, self-efficacy beliefs can vary by strength, which can affect 
motivation and perseverance (Bandura, 1 997). If a person holds a weak belief in their 
ability to complete an action, they are more easily dissuaded than the person who holds a 
secure belief in their abilities, and may not even attempt the performance. Likewise, the 
person who has a strong self-efficacy belief will persevere longer and thus increase the 
chance that the action is successfully completed. 
Self-efficacy beliefs are derived from four principle sources of information: (a) 
enactive mastery experiences, (b) vicarious experiences, (c) verbal persuasions, and (d) 
physiological and affective states. The information gathered by these methods requires 
cognitive processing and self-reflection before integration into a person's self-efficacy 
beliefs. The cognitive processing of this information is influenced by two characteristics 
according to Bandura ( 1997). First, the type of information attended to as indicators of 
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personal efficacy varies based on the four sources of self-efficacy information. For 
example, direct experience (mastery experiences) may require different or less cognitive 
processing compared to gleaning data on self-efficacy when the information comes from 
others' belief in your abilities (verbal persuasion). The second characteristic concerns the 
rules people use to evaluate the information when building their self-efficacy beliefs. For 
example, you might discount a friend's  declaration of their belief in your ability to 
complete a task if you feel that they do not know how to complete the task themselves. 
The four principal sources of information regarding self-efficacy will be discussed in 
greater detail. 
Enactive mastery experiences are the most influential source of information on 
self-efficacy since mastery experiences provide direct experience of whether a person can 
complete the necessary tasks or not (Bandura, 1 997). Mastery experiences are 
performances where the person believes the outcomes were successful and the direct 
result of their actions. Successes in practicing a skill tend to build self-efficacy and 
failures tend to discourage self-efficacy beliefs. However, failures can be beneficial by 
allowing the person to build resiliency and demonstrating the need for sustained effort, 
which can result in more stable self-efficacy beliefs over time. Mastery experiences do 
not simply result in self-efficacy beliefs since the individual must self-reflect and weigh 
the pattern of successes and failures, the perceived difficulty of the task, the amount of 
effort the task required, and a host of other variables to arrive at a perceived self-efficacy 
for the task. This supports the idea that past performances do not necessarily best predict 
future performances. As people perform actions, and reflect on those actions, they make 
inferences resulting in self-efficacy beliefs, which is a better overall predictor of future 
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performance. Bandura ( 1 997) claimed that enactive mastery experiences result in 
" . . .  stronger and more generalized efficacy beliefs than do modes of influence relying 
solely on vicarious experiences, cognitive simulations, or verbal instruction" (p. 80). 
Research has shown that if past performance included repeated positive successful 
outcomes, that were viewed as the results of the person' s own efforts, people are more 
likely to have strong perceptions of self-efficacy for that behavior (Ertmer, Evenbeck, 
Cennamo, & Lehman, 1 994). 
Vicarious experiences are the second source of information for self-efficacy 
beliefs. Much of human learning is the result of watching others attempt behaviors, 
retaining memory of the steps necessary for success, and later modeling the behavior 
(Bandura, 1997; Zemke, 1 982). Vicarious experience can also allow us to rate our 
abilities in ambiguous situations by co�paring ourselves with other's abilities. While it is 
sometimes evident that an activity was successful, there are no absolute indications of 
adequacy for many activities and we often look to others to provide a relative measure of 
our ability. If we believe we have abilities similar to a person viewed completing an 
a.ction, we infer our ability to perform as well resulting in higher self-efficacy belief in 
our performance. Similarly, if we feel affinity to a person observed failing in a task 
performance, it is likely to diminish our belief in our ability to execute the task correctly. 
This source of self-efficacy beliefs is demonstrated in the assertion, "If they can do it, I 
can do it". 
Verbal or social persuasion is the third source of efficacy information. Hearing 
that others believe in a person's ability to complete a task tends to assist the individual in 
believing that they have the ability to succeed. Verbal persuasion tends to help a person 
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boost their self-efficacy and persevere in the task after they would have given up without 
verbal support. For verbal persuasion to effect efficacy, the person must believe that the 
persuader is knowledgeable of the requirements of the task and credible in their 
judgments of the person's ability to complete the task. Verbal persuasion must be used 
appropriately however. Bandura ( 1 977) stated, "to raise by persuasion expectations of 
personal competence without arranging conditions to facilitate effective performance will 
most likely lead to failures that discredit the persuaders and further undermine the 
recipients perceived self-efficacy" (p. 198). 
In the last source of influence on self-efficacy beliefs, people use their 
physiological and affective states to inform them of their capabilities. Emotional arousal, 
stress, fear, tenseness, and feelings of elation, satisfaction, and irritation can all impact 
performance. People are likely to believe in their efficacy if they do not experience stress 
reactions when executing a behavior, since high levels of aversive arousal can negatively 
effect performance (Bandura, 1997). This type of influence varies by individual since 
some people quickly note somatic sensations while others are slow to attend to these 
feelings. By attending to salient somatic and emotional states, self-efficacy beliefs can be 
improved by attempts to decrease stress level and negative emotions learning and 
performance. 
Self-efficacy differs from other conceptions of personal efficacy according to 
Bandura ( 1 997). Self-concept is a related construct that is defined as " . . .  a collection of 
beliefs about oneself, arranged in some sort of hierarchical structure, and having direct 
influence on one's  behavior" (Gorrell, 1 990, p. 73) .  This self-belief is based on self­
reflection, experience, and input from significant others (Rogers, 1 959). Bandura ( 1 997) 
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claimed self-concept is related to self-efficacy in that they both reflect belief in personal 
efficacy. However, Bandura felt the self-concept construct was too broad and lacked the 
high predictive ability of behavior as self-efficacy, especially when looking at a particular 
behavior under different conditions. Additionally, Bandura ( 1 997) reported that if self­
efficacy is controlled through research methods, self-concept loses its predictive ability. 
Self-efficacy also differs from the concept of self-esteem. While the two concepts 
may be related, they are essentially different phenomena. "Perceived self-efficacy is 
concerned with judgements of personal capability, whereas self-esteem is concerned with 
judgement of self-worth" (Bandura, 1 997, p.  1 1  ) .  Brockner ( 1988) described self-esteem 
as the relative level of an individual' s  characteristic self-evaluation at both general and 
specific levels. It is easy to think of situations where beliefs of self-efficacy and self­
esteem are not interchangeable. For example, a person may have no belief in their ability 
to wrestle crocodiles, but neither do they experience extreme feelings of guilt and 
worthlessness. Self-efficacy and self-esteem are related however, since people often 
choose to do activities that give self-worth and they develop personal efficacy in those 
activities. Bandura ( 1997) summarized the situation by stating that while self-esteem is 
important, people need to believe in the capabilities to perform well. 
Perceived self-efficacy is also different from locus of control. Locus of control 
(Rotter, 1 966) refers to beliefs that personal actions will result in certain outcomes, 
whereas self-efficacy refers to the beliefs about capability to produce certain actions 
(Ban dura, 1 997). The locus of control concept is more similar to Bandura' s outcome 
expectancies concept, which will be the preferred concept used in this discussion of 
beliefs about outcomes. Related to locus of control are other dispositional measures such 
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as perceived control or optimism. These constructs suffer the same fate when compared 
to self-efficacy. Bandura ( 1 997) cites research supporting that these measures " . . .  derive 
their predictiveness from their redundancy with efficacy beliefs" (p. 4 1 ). 
Outcome expectancy. 
Bandura ( 1 997) defined outcome expectancy as a judgment ofthe likely 
consequence that will  result from a particular action. In this definition outcomes are 
differentiated from performance and performance markers. For example, receiving a 
grade of "A" in a college course is a performance marker, not an outcome. By definition, 
outcome expectancies are the consequences that the person believes will follow a course 
of action in a specific situation, not the performance itself. In the college course example, 
the student may envision academic progress, peer and professorial praise, or self­
satisfaction as the expected outcome of an "A" performance. 
Three major types of outcome expectancies are physical effects, social effects, 
and self-evaluative reactions (Bandura, 1 997) .  These types of outcome expectancies 
function as incentives to behavior when positive and disincentives to behavior when 
negative. Physical outcome expectations are sensory and physical experiences that 
accompany behavior and are pleasant and positive, or they can be aversive and painful. 
Positive or negative social outcome expectations are the second major type of outcome 
expectation and include the social reactions of others to the behavior. Social recognition, 
conferral of social status, monetary rewards, disapproval, rejection and imposed 
punishments are all possible examples of social expectations. The third type of outcome 
expectancy is self-evaluative reactions. If a person believes an outcome of an action will 
be at odds with their personal standards they will refrain from the action. 
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Expected outcomes are based on the personal judgment of capability to perform 
an action in a given situation (self-efficacy) and therefore offer little additional 
explanation of behavior when self-efficacy beliefs are controlled (Bandura, 1 986). 
However, this does not mean that outcome expectancies are useless and do not impact 
behavior. Social cognitive theory suggests that the relationship between outcome 
expectancy and self-efficacy can influence behavior, especially when positive self­
efficacy beliefs are present. It is also possible to divorce outcome beliefs from self­
efficacy beliefs. For example, a student can consider their belief in his/her scholarly 
abilities without having to consider the outcomes of those abilities. 
A combination of self-efficacy beliefs and outcome expectancy beliefs can 
provide a predictive view of human behavior and affective states. A variety ofbehaviors, 
attitudes, and affective states can result from a combination of positive and negative self­
efficacy beliefs and positive and negative outcome expectancy beliefs. For example, if a 
person has both positive self-efficacy beliefs and positive outcome expectations for a 
particular course of action, they are likely to derive satisfaction from their 
accomplishments. In the case where self-efficacy beliefs are negative but the outcome 
expectancy is high, the person would see the benefits of a particular course of action, but 
feel they were unable to successfully undertake and complete the action. This would 
result in personal devaluation and feelings of ineptitude since they would believe that 
other peoplt:: could attain benefits of their successful efforts but that they lack the 
capability to do the same. The third scenario is when a person has both low self-efficacy 
beliefs and low outcome expectancy. In this situation the person would feel like they lack 
the ability to organize and execute a particular action and would feel that no level of 
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effort by them or anyone else would result in valuable outcomes. This combination can 
promote feelings of apathy and powerlessness. The last situation is one where the 
individual believes in their ability to undertake a course of action but feels that the 
outcome expectancy is low and that no positive outcomes are obtainable. Here, the 
actions of the person with high self-efficacy for a particular action would continue their 
efforts long after the person with low self-efficacy would have quit. Having a high self­
efficacy and low response in outcome can result in protest, resentment, or could result in 
collaborative efforts to change the existing unresponsive system (Bandura, 1 997). 
While Bandura ( 1 997) described self-efficacy and outcome expectations to be 
distinct and to have different roles in predicting behavior, others have argued that the 
relationship between the two variables is more complex and does not represent a linear 
relationship (Eastman & Marzillier, 1 984; Kazdin, 1 978; Teasdale, 1978). These authors 
felt self-efficacy beliefs are somewhat dependent on outcome beliefs, instead of outcome 
beliefs being determined from self-efficacy beliefs as described by Bandura. 
An example illustrating the relationship between outcome expectations and self­
efficacy is presented by Eastman and Marzillier ( 1 984), who describe a socially inept 
man who is invited to attend a party. The man envisions making a fool of himself, being 
unable to talk to anyone, and believes others will ridicule him. Eastman and Marzillier 
( 1 984) claimed the man may decide not to attend based on his belief of the outcomes, and 
that the man infers his efficacy from his imagined outcomes. Bandura ( 1984) countered 
that people do not envision outcomes without thinking of a particular task and their 
performance ofthe task. Therefore, it is unlikely the man decides not to attend the party 
because he envisions poor outcomes and decides he must have little confidence in his 
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ability to socialize at the party. Instead, he probably reasons the causation of his poor 
performance to be based on his inadequate skills. 
Distance Education 
Distance education can be described as educational practice where the instructor 
and learner are separated by physical distance, the learners are adults, and the courses 
offered originate from a central location are received by students through some means of 
delivery (Shomaker, 1 998). This definition represents the common definition for distance 
education, however other definitions have been offered in the literature. While there are 
several viable definitions for the generic term of distance education, some authors have 
felt additional discrimination is needed between the many different manners in which 
distance education is accomplished. One such discrimination involves distinguishing 
distance education by its form. 
Barker, Frisbie, and Patrick ( 1 989) suggested that the form of courses could be 
differentiated as correspondence-based or telecommunications-based distance education. 
In this dichotomy, correspondence-based distance education transmits materials in some 
manner to the learners, who complete assignments independently and return to the 
instructor. Telecommunications-based distance education uses live audio or video 
technology to provide delivery of materials and interactions between the instructor and 
students. Telecommunications-based distance education has several features: it bridges 
geographical distance, allows live interaction and immediate feedback, provides a 
structure for interaction between learners, and allows for greater educational access 
(Barker et al., 1 989). 
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Palloff and Pratt ( 1 999) agreed that courses and degree programs offered over the 
Internet are a particular type of distance education, which they termed computer-
mediated distance education. They described computer-mediated distance education 
having several elements including: separation of learner and instructor by space and time 
for most of the instructional experience; use of educational media to facilitate 
communication between instructor and learner, as well as to deliver course content; 
allowance for two-way communication between instructor and learner; and permits the 
learner to regulate the learning experience rather than the instructor. Furthermore, they 
described the key feature of computer-mediated distance education as being the creation 
of an online learning community. "Key to the learning process are the interactions among 
students themselves, the interactions between faculty and students, and the collaboration 
. 
in learning that results from these interactions" (Palloff & Pratt, 1 999, p. 5). 
While online instruction is a relatively recent innovation, distance education has 
been in practice for a much longer period. Correspondence-based, "study from home" 
programs began in the late 1 800's (Shomaker, 1 998; Verduin & Thomas, 1 99 1 ). In the 
1 940's and later television began playing a larger role in distance education and was 
instrumental in providing a university education for student populations benefiting from 
the G.I. Bill of Rights. In later decades, as enrollment decreased for universities, 
television provided another service by attracting non-traditional students to higher 
educational opportunities. 
Distance education has changed as technological achievements have increased our 
ability to transmit information. The delivery method of distance education may include 
audio and videotapes, television, satellite transmission, fiber optics, telephones, 
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computers, e-mail, as well as use the Internet and computer-mediated conferencing 
(Shomaker, 1 998). 
The Theory and Research Literature Specific to Topic 
The theory on online instruction and self-efficacy beliefs is still developing, but 
self-efficacy related to computer skills and instruction has been investigated frequently in 
the past 1 5  years . This discussion of related literature and theory specific to the 
development of a online instruction self-efficacy instrument will include: (a) the current 
theory and research of online instruction, (b) an evaluation of current measures of self­
efficacy for computer skills, and (c) past and current research of computer self-efficacy. 
Online Instruction Theory 
The components of online instruction have been organized in several different 
ways. Berge (1 997) described several advantages of computer-mediated conferencing 
(CMC) that can be applicable to online instruction. The asynchronous aspects of a course 
allow learners to access materials and resources at any time. Additionally, it allows time 
for learners to reflect on their own responses and the responses of their peers, which can 
result in deeper, more critical thinking. This type of conferencing may also encourage 
interdisciplinary, complex problem solving instead of working on linear, simplistic 
projects and assignments. CMC may also change the roles and characteristics of learners 
and instructors and may allow for greater use of mentoring and apprenticeship models 
(Berge, 1 997). 
Online instruction characteristics. 
Harasim ( 1 990) identified five important characteristics of online instruction: 
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1 .  Many-to-Many Communication: Group interaction and information exchange 
in a many-to-many format is possible using computer conferencing. 
2 .  Place-Independent Group Interaction: Group activities and collaborative 
efforts are available to geographically dispersed groups. 
3 .  Time-Independent Communication - Asynchronous: Learners can 
communicate at any time and place convenient to them. 
4. Text-based communication: While some video and audio communication does 
occur with online instruction, most information transfer is text-based. 
5. Computer-Mediated Learning: Learning and communication processes are 
mediated by computers. 
Online instruction can be described in terms of components and features, (Khan 
1 997). Components are defined as integral parts of the online instruction system, which 
alone or in combination with other components, contribute to the features of online 
instruction. Table 1 shows the components of online instruction compiled by Khan. These 
components and features will be used as guides to the essential elements of online 
instructional activities that will be assessed in the survey instrument. 
The features of online instruction were into two categories: key features and 
additional features. Key features of online instruction include: "interactive, multimedial, 
online search, device-distance-time independent, globally accessible, electronic 
publishing, uniformity world-wide, online resources, distributed, cross-cultural 
interaction, multiple expertise, industry supported, learner-controlled, etc." (Khan, 1 997, 
p. 8). 
The additional features, which are dependent on the quality and advancement of 
the online instruction system, included: "convenient, self-contained, ease of use, online 
support, authentic, course security, environmentally friendly, non-discriminatory, cost 
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Table 1 
Components of Online Instruction 
Online Instruction Individual Components 
Component Cluster 
Content Development Learning and instructional theories, Instructional design, 
Curriculum development 
Multimedia Text and graphics, Audio streaming, Video streaming, 
, Graphic user interface, Compression technology 
Internet Tools Communication tools (asynchronous and synchronous), 
Remote access tools, Internet navigation tools, Search 
engines 
Computers and Storage Computers and different computer platforms, Servers, 
Devices hard drives, CD-ROMs, etc. 
Connections and Service Modems, Dial-in and dedicated services, Internet service 
Providers providers 
Authoring Programs Web programming languages, Authoring tools, HTML 
converters and editors 
Servers HTTP servers, etc. ,  Common Gateway Interface (CGI) 
Browsers and Other Text-based browsers, graphical browsers, etc. ,  Links, 
Applications Additional web browser applications (plug-ins) 
Note. Adapted from "Web-based instruction (WBI): What is it and why is it?'' by B. H. 
Khan, 1 997, In B .  H. Khan (Ed.), Web-based instruction (pp. 6-7). Englewood Cliffs, NJ: 
Educational Technology Publications. 
effective, ease of coursework development and maintenance, collaborative learning, 
formal and informal environments, online evaluation, virtual communities, etc." (Khan, 
1 997, p. 8). These features and additional features are inherent to online instruction and 
impact learning and instruction on the web. The capability to use these combined features 
and components of online instruction are part of what online instruction self-efficacy 
beliefs are referring to. 
Research on online instruction. 
Jiang ( 1 998) examined 19  online courses using both qualitative and quantitative 
methods to determine how students perceived their learning experience and what 
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instructional factors were perceived to influence learning. The researcher used survey 
responses, participant observation, and demographic information from 1 09 students. 
Maj or findings indicated: 
1 .  Sociocollaborative emphasis in online instruction courses were more 
conducive to perceived learning. Students reported perceived higher learning 
in the courses that emphasized online discussion. 
2. Courses that provided a balance ofbeyond the information given (BIG) and 
without the information given (WIG) were perceived as more conducive to 
learning. 
3 .  A possible relationship existed between the level o f  instructors' questions and 
the learner's responses. When questions required higher cognitive skills and 
reflection on personal experience the learner's answers were more in-depth, 
went beyond the basic information, and seemed to use critical thinking skills. 
Relationships among attitudes, motivation, and learning styles of students 
enrolled in online courses were investigated by Shih ( 1998). The researcher used 99 
students enrolled in two undergraduate courses as subjects and used the Group Embedded 
Figures Test (GEFT) as a measure of learning style. A researcher-designed survey 
instrument also examined student motivation, learning strategies, feelings towards online 
instruction, learning patterns, and demographic variables using a five-point Likert scale. 
Findings indicated that both females and males were field-independent learners, although 
males scored higher on the GEFT. Students' attitude towards online instruction was 
between "undecided" and "agree" (X = 3 .49) and student' s  responses to positive 
statements of motivation to participate in online instruction were between "somewhat 
typical of me" and "quite typical of me" (X =  3 .48). The researcher also found no 
significant difference between students classified as field-dependent learners and those 
who were field-independent learners in relation to their performance. In linear 
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hierarchical regression analyses, the only significant variables for performance were 
motivation and learning strategies. Learning styles, attitudes towards online instruction, 
and student demographic variables were insignificant. The researcher called for research 
to investigate self-regulated learning related to online instruction as a possible means to 
improve performance. 
Reinhart (1 999) investigated the relationship between motivation to use online 
instruction, self-efficacy beliefs and task difficulty. This study used 63 undergraduate 
education majors who were grouped by their perceptions of self-efficacy with online 
instruction as either low, medium, or high. The subjects were then randomly assigned an 
instructional task using the World Wide Web of either low, medium or high task 
difficulty. Additionally, the researcher measured the learners' beliefs regarding their 
control of learning and their perceived value of online instruction. Findings indicated: 
1 .  A significant positive relationship existed between students' self-efficacy for 
online instruction and motivation to learn from online instruction. 
2. No effect between task difficulty and motivation to learn from online 
instruction was found. 
3 .  A significant relationship between motivation to learn from online instruction 
and self-efficacy beliefs for learning from online instruction was reported. In 
ANOVA analysis, self-efficacy explained 1 7 .46% of the variance found in the 
motivation measurement. 
4. Findings suggested that the issue of the learners' control during learning may 
not be important for some online instructional activities. Reinhart found no 
significant correlation between learners' beliefs that their efforts to learn will 
result in positive performance (control for learning) and motivation to learn 
from online instruction, nor was motivation significantly correlated with 
achievement. However, a significant correlation between self-efficacy and 
control of learning was found (r =  .543 , p  < 0.01) .  
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Other studies have examined the qualitative aspects of the online instruction 
experience. Hara and Kling (2000) presented a qualitative case study of an online course 
offered in 1 997. The study focused on the periodic distressing experiences of students 
while taking the course and the researchers used observation, interviews and document 
review qualitative methodologies to gather data. Hara and Kling detailed learners' 
distress in several categories: (a) technological problems of attending a virtual 
synchronous chat session, (b) the volume of email generated for students to read and 
respond to, (c) complexities ofworking alone, (d) other general internet-related technical 
problems, and (e) ambiguous instructions in emails. The researchers felt that the students' 
distress focused around two categories: technological problems I lack of technical 
support, and problems with course content and the instructor's management of 
communications with the students. The article concluded that too often only the positive 
aspects of online instruction are discussed, leaving the negative elements ignored and that 
research into online instruction should examine both the positive and negative elements 
ofthe instructional technology. 
The cognitive strategies of learners have also been investigated. Hill and Hannafin 
( 1 996) examined the use of cognitive strategies by learners involved in searching the 
World Wide Web for information as part of a traditional format class. The researchers 
used qualitative and quantitative procedures to explore the strategies used by participants 
and measured five self-reported areas including disorientation during searching, 
perceived self-efficacy, metacognitive knowledge, system knowledge, and subject 
knowledge. The study resulted in several findings: (a) metacognitive skills, skills related 
to awareness of cognition such as self-reflection, most influenced search strategies used 
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compared to other knowledge areas, (b) disorientation influenced strategies employed 
and was a severely disabling influence on performance, and (c) self-efficacy influenced 
the number and type of strategies used. Those participants with higher perceived self-
efficacy engaged in more strategies and higher order strategies than participants with 
lower self-efficacy. 
Computer Self-Efficacy Instruments 
The computer self-efficacy literature reports several instruments have been 
designed to measure self-efficacy related to computers and learning. While these 
instruments do not examine online instruction self-efficacy specifically, they do overlap 
in areas related to learning new computer technology, use of computer technology, use of 
the self-efficacy concept, and attitudes toward computer technology. A summary of the 
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researchers and instruments discussed in this chapter are presented in Table 2. 
The computer self-efficacy measure. 
Compeau and Higgins ( 1995) described research in developing and testing a 
measure of computer self-efficacy based on Bandura's  social cognitive theory. In their 
research computer self-efficacy was defined as " . . .  an individual' s  perception of his or her 
ability to use a computer in the accomplishment of a job task . . .  " (Compeau & Higgins, p. 
1 93) .  A ten-item survey was designed to address computer use in general, but the 
researchers did attempt to assess task difficulty with the instrument. 
In developing a research model of computer self-efficacy, the researchers 
identified several key constructs to be considered, along with self-efficacy, to influence 
perceptions of computer use. The constructs assessed in this study in addition to self-
efficacy, included: encouragement by others, other's use, support, affect, anxiety, and 
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Table 2 
Relevant Existing Self-Efficacy Instruments Discussed in the Literature Review 
Source 
Compeau & Higgins, 1 995 
Compeau, Higgins, & Huff, 1 999 
Murphy, Coover, & Owen, 1988 
Murphy, Coover, & Owen, 1 989 
Moroz & Nash, 1 997 
Torkzadeh & Koufteros, 1994 
Qutami & Abu-Jaber, 1 997 
Carlson & Grabowski, 1 992 
Harrison & Rainer, 1 992 
Karsten & Roth, 1 998 
Loyd & Gressard, 1 984 
Kinzie, Delcourt, & Powers, 1993 
Kinzie & Delcourt, 1 99 1  
Ertmer, Evenbeck, Cennamo, & 
Lehman, 1 994 
Decker, 1 996 
Buhendwa, 1 996 
Smith, 1 994 
Zhang & Espinoza, 1 997 
Tam, 1 996 
Ramalingam & Wiedenbeck, 1998 
Instrument Title 
Computer Self-Efficacy Measure 
Computer Self-Efficacy Scale 
Computer Attitude Scale 
Attitudes Toward Computer Technologies 
Self-Efficacy For Computer Technologies 
Computer Confidence/Self-Efficacy Scale 
Task-Specific Self-Efficacy Beliefs 
Generalized Self-Efficacy Beliefs 
Computer Technologies Survey 
Self-Concept Questionnaire for the 
Physically Disabled Hong Kong Chinese 
Computer Programming Self-Efficacy Scale 
35 
usage. Independent surveys were developed or located for the six other elements. The 
research subjects for this study were 1 ,020 knowledge workers that included line staff as 
well as management in the areas of accounting and finance. The research subjects for this 
study were 1 ,020 knowledge workers that included line staff as well as management in 
the areas of accounting and finance, general management, and marketing. A partial least 
squares (PLS) regression-based statistical technique, similar to principal component 
analysis, was used to analyze the model. 
Findings indicated that the self-efficacy scale had high internal reliability (.95), 
demonstrated discriminant validity, and was a good predictor of computer use (total 
effect = 0.423) (Compeau & Higgins, 1 995). The study found that subjects that had high 
computer self-efficacy used the computer more, had less computer-related anxiety, and 
experienced more enjoyment from using the computer. Interestingly, it was found that the 
availability of support had a negative relationship with self-efficacy. The researchers 
offered two possible explanations of this. It is possible that those people who knew of the 
supports available and used those supports had lower self-efficacy, related to being 
computer novices. Alternatively, it may be that availability of help may actually hinder 
building self-efficacy beliefs, since the learner always has someone to fall back on when 
experiencing difficulty, preventing them from enhancing their self-reliance and personal 
mastery. 
The computer self-efficacy measure has also been tested longitudinally 
(Compeau, Higgins, & Huff, 1 999) . The researchers used the same subject group from 
their 1 995 study and resurveyed them a year later, resulting in 394 matching responses 
used for the longitudinal comparison. The survey instruments used in each time were 
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nearly identical, with slight modifications by removal of items found to be insignificant 
in the 1 995 study. 
The resulting partial least squares (PLS) analysis found results similar to the 1 995 
study showing self-efficacy to be predictive of computer-related affect, anxiety, and 
computer use. It was reported that self-efficacy explained 1 8% of the variance seen in an 
individual's computer usage. The study also noted a small negative relationship between 
personal outcome expectations and computer usage. The researchers speculated that 
person's having unrealistic expectations might be less satisfied with computer use and 
therefore decrease their use. The researchers concluded the following: (a) that low self­
efficacy can extend over a long period of time and might have a downward spiraling 
relationship, (b) if successful computer use requires users have high self-efficacy beliefs 
in their ability to use technology, then methods to improve self-efficacy should be used 
(i .e. ,  computer training), and (c) this research contradicts the possible idea that low 
computer self-efficacy would disappear as the use of technology in our society continues 
to increase. Over a year period of time, the researchers found that self-efficacy still 
predicted use, even with steady increase in experience with technology that continues in 
our society (Compeau et al. ,  1 999). 
The computer self-efficacy scale. 
Murphy, Coover, and Owen ( 1988, 1 989) developed the computer self-efficacy 
scale (SCE) and tested the new instrument with 414  persons learning to use computers in 
three different settings including graduate students, adult vocational students, and nurses. 
The researchers generated 42 items from the current literature and analysis of three 
courses in microcomputer and mainframe computer use. A panel of five experts who 
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taught computer courses examined the instrument for face validity and trimmed the CSE 
into a 32-item survey. The instrument used a 5-point Likert response format. Principal 
component analysis with oblique rotation resulted in three-factors that explained 92% of 
the variance found in the instrument. The three factors found were labeled beginning 
level computer skills, advanced level computer skills, and mainframe computer skills. 
The reliability coefficients were .97, .96, and .92 for each respective factor. 
Many researchers have used the CSE scale to study self-efficacy beliefs and their 
relationship to learning, as detailed in a previous section. The CSE has already been 
widely used to investigate computer self-efficacy beliefs in many different populations: 
graduate students, adult vocational workers, and nurses (Murphy, Coover, & Owen, 
1 989), graduate students in education (Moroz & Nash, 1 997), business undergraduates 
(Torkzadeh & Koufteros, 1 994), international undergraduate students (in a modified 
form) (Qutami & Abu-Jaber, 1 997), international persons with disabilities (in a modified 
form) (Tam, 1 996), and education students and students in ROTC training (Carlson & 
Grabowski, 1 992). 
Other researchers have examined the CSE to establish its validity and reliability. 
Harrison and Rainer ( 1 992a) used the CSE developed by Murphy, Coover, and Owen 
( 1 988, 1 989) to examine the factor structure and concurrent validity ofthe computer self­
efficacy scale, a computer attitude scale (Nickell & Pinto, 1 986) and a computer anxiety 
rating scale (Heinssen, Glass, & Knight, 1 987). The study data was collected from 776 
university personnel and was analyzed with principal component factor analysis with 
orthogonal rotation. The researchers found that the CSE factors for beginning computer 
skills and advanced computer skills were more related to each other than either of these 
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factors was to the mainframe skills factor. Instead of three separate factors, they 
suggested that the main difference was between microcomputer skills and mainframe 
skills. Additionally, Harrison and Rainer reported moderate correlation of the CSE to the 
Computer Attitude Scale and the Computer Anxiety Rating Scale. 
The CSE has been also been revised by other researchers. Moroz and Nash ( 1 997) 
re-examined the computer self-efficacy scale (CSE) developed by Murphy, Coover, and 
Owen ( 1 989) to improve the factorial structuring ofthe instrument and to explore the 
concurrent and discriminant validity of the CSE. Moroz and Nash chose to compare the 
computer self-efficacy construct with the construct of computer anxiety since it is 
negatively correlated with perceived computer skills (Harrison & Ranier, 1 992b) and it is 
related to computer experience (Ertmer, Evenbeck, Cennamo, & Lehman, 1 994). Loyd 
and Gressard's Computer Attitude Scale ( 1 984) was used for this concurrent and 
discriminant analysis since it had subscales for computer confidence and computer 
anxiety. The subjects for the study were 2 1 6  students enrolled in graduate level education 
courses at a southwestern university. The subjects completed both the CSE and the two 
CAS subscales. Principal component factor analysis of the CSE with Varimax rotation 
produced four factors that accounted for 69.6% of the variation. Moroz and Nash found 
that the four factors basically corresponded to the factor structure reported by Torkzadeh 
and Koufteros ( 1 994). The analysis of the convergent and discriminant validity of the 
CSE was supported by the research, finding that the four CSE subscales were negatively 
correlated with the CAS computer anxiety subscale. Additionally, the CSE was 
significantly positively correlated with the CAS computer confidence subscale. 
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The self-ef icacy for computer technologies scale. 
Kinzie, Delcourt, and Powers ( 1993 , 1 994; Kinzie & Delcourt, 199 1 )  tested two 
measures of computer technologies, the Attitudes Toward Computer Technologies (ACT) 
and the Self-Efficacy For Computer Technologies (SCT) scales, with 359 undergraduate 
students across three disciplines. Students in business, education, and nursing disciplines 
participated in this single-measurement study focused on the predictive ability of 
attitudes towards self-efficacy beliefs after eliminating the effects of demographic 
variables and experience. The ACT and SCT scales were analyzed by principal 
component analysis with Varimax rotation. The ACT resulted in an 8-item factor 
reflecting comfort/anxiety related to computer technologies and two factors intermixed in 
the hypothesized "usefulness" of computer technologies factor. Since these two factors 
were moderately correlated (r = .46), the researchers retained a single usefulness factor. 
The reliability coefficients for the two scales of the ACT were .85 (usefulness) and .91  
(comfort/anxiety). The SCT resulted in a six-factor solution: spreadsheets, database 
programs, e-mail, word-processing, statistical packages, and CD-ROM databases. The 
reliability coefficients for the SCT factors were .98, .99, .98, .95, .97, and .98 
respectively. The researchers employed a hierarchical regression procedure for each 
computer technology to remove variance from the demographic variables and prior 
experience before entering that particular factor into the regression model. Results 
indicated that attitudes towards computer technology contributed significantly to the 
prediction of self-efficacy beliefs for each computer technology even after demographic 
variables and experience were accounted for. 
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Other researchers have also used the self-efficacy for computer technologies . 
(SCT) scale. Ertmer, Evenbeck, Cennamo, and Lehman ( 1 994) used a form of the SCT, 
the computer technologies survey (CTS), form B, (Kinzie & Delcourt, 1 99 1 )  with 
undergraduate students. The researchers investigated positive computer learning 
experiences and their effects on building computer self-efficacy, as discussed in the next 
section. 
The ACT and SCT have also been used as a combined instrument. Buhendwa 
( 1 996) tested a new form of the ACT and SCT instruments using preservice teachers as 
subjects. In this study, the ACT and SCT instruments designed by Kinzie and Delcourt 
( 1 99 1 )  into a single instrument, the Computer Confidence/Self-Efficacy scale. The 
instrument was designed to have general self-efficacy for computer technologies 
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component and a component to measure self-efficacy related to specific areas of 
computer use. While no specific data analysis was discussed, the researcher claimed that 
the instrument had high reliability. The researcher suggested that further investigation 
include analysis of confidence in using multimedia and other interactive systems on the 
computer. 
Research on computer self-efficacy. 
Gist, Schwoerer, and Rosen ( 1 989) examined the effects of alternative training 
methods on self-efficacy and mastery of a computer software program using 1 08 
university managers. The managers were trained to use a popular software package 
capable of financial and spreadsheet analysis in a three-hour training program consisting 
of six one-half hour training sessions. The researchers used two training methods: (a) 
behavioral modeling where a videotaped model demonstrating specific steps in using the 
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software and the subjects concurrently completed the demonstrated task, and (b) tutorial 
training where the subjects completed the same concepts and tasks but used a computer 
and a tutorial diskette. Subjects in both conditions received feedback from their 
computers on their effectiveness in completing each training task. Results indicated that 
the modeling training yielded 1 1% better performance in learning the training tasks when 
compared to the computer-aided instruction (CAl) tutorial. The subjects in the behavioral 
modeling group also gained greater self-efficacy in using the computer software and 
higher satisfaction in the training. It was also noted that subjects in the behavioral 
modeling group who had low levels of computer self-efficacy (assessed prior to training) 
ended with four times greater software self-efficacy when compared to subject with low 
computer self-efficacy in the tutorial training group. It seemed that those subjects with 
low computer self-efficacy experienced some debilitating effect from using the computer 
tutorials to learn the software program. 
Self-efficacy has also been proposed as a means of increasing transfer of training 
(Carroll, 1 993) in adult learning. Carroll suggested that using Bandura's  four methods of 
enhancing self-efficacy, enactive mastery experiences, vicarious experiences, verbal 
persuasion, and physiologicaVaffective states, as instructional methods could provide a 
theory-based schema for positive transfer of instruction. Such a learning program would 
includes practice, modeling, suggestion, and attend to physical and psychological needs 
of the learners. Carroll argued that theory-based program designs that include concepts of 
social cognitive theory and self-efficacy have a greater potential for transfer of training. 
Another University of Tennessee graduate, Decker ( 1 996, 1999), investigated 
transfer of training influences on computer self-efficacy after computer training, using 
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2597 university employees. The self-efficacy of computer technologies scale (SCT) 
(Kinzie & Delcourt, 1 99 1 )  was administered after the subjects had received a computer­
related training course over the previous period of 2 .5 years. Results showed that 
previous classroom computer training, computer use required on the job, frequency of 
computer use, use of a computer at home, and the subjects training responsibilities all 
impacted computer technologies self-efficacy. Decker also reported that self-efficacy 
beliefs regarding computer technologies did not change based on time since training, at 
least for the 2.5-year period studied. 
Smith ( 1 994) researched task-specific self-efficacy beliefs (TSE) and generalized 
self-efficacy beliefs (GSE) regarding computers and technology tasks using university 
students. Additionally, Smith supplemented one of the group's  learning with verbally 
persuasive lectures and then tested both groups, along with a control group, using a pre­
and-post test design on TSE and GSE instruments. Findings suggested that both the 
standard instruction group and the verbal persuasion instruction group both gained TSE 
over the control group. Both groups also increased in GSE score, however the females 
made significant gains whereas the males did not. The use of convenience sampling, lack 
of validation of the TSE and GSE survey instruments, and use of only two verbal 
persuasion lectures limits this study. Additionally, Smith used a dichotomous scale on his 
instruments whereas Bandura ( 1 997) suggested a 1 0-point scale to allow for necessary 
discrimination. Finally, by not placing the survey items in a graduated contextual base, as 
suggested by Bandura, both instruments probably sacrificed predictive power. 
The relationship among computer experience computer self-efficacy and 
computer-dependent performance has also been investigated. Karsten and Roth (1 998) 
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examined this relationship in a college introductory computer course. This research used 
the computer self-efficacy (CSE) measure designed by Murphy, Coover, and Owen 
(1 989), which was administered to 98 college students beginning an introductory 
computer course and at the end of the course. Total years of computer experience, 
average computer use per week, and the number of prior computer courses were also 
assessed. These independent measurements were compared to the student' s  actual 
performance in the class (the dependent variable) . Reported findings included: (a) 
computer experience, average weekly computer use, and prior computer courses were all 
correlated with computer self-efficacy, (b) computer self-efficacy increased between pre­
course and post-course measurement (from .X= 1 1 8 .73 to .X = 1 53 .60 out of 1 75 maximum 
points), and (c) only computer self-efficacy and average weekly computer use were 
significantly correlated to performance in the course. Additionally, in multiple regression 
analysis only the pre-course computer self-efficacy measure was significant in predicting 
performance, which is consistent with theoretical claims and previous research (Bandura, 
1997). 
Self-efficacy beliefs, along with motivational beliefs, have been assessed for 
computer instruction. Kellenberger ( 1996) examined perceived computer self-efficacy 
beliefs ofpreservice teachers after attending a general computer methodology course for 
one hour a week for 1 6  weeks. The researcher measured the subjects' motivational beliefs 
(achievement and value-related beliefs about computer experiences) and perceived self­
efficacy in helping students use computers. Using MANOVA procedures, results 
indicated teachers' past successes with computer and the perceived value of computers to 
themselves and their careers were significant effects of self-efficacy. Additionally, the 
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value of computer skills to themselves and their careers was related to all the self-efficacy 
variables. Kellenburger concluded that teaching programs should attempt to increase 
successful computer experiences and should emphasize the value of computer skills for 
personal needs and career enhancement. 
Other research has compared self-efficacy beliefs for computer skills with 
attitudes toward computers. Zhang and Espinoza ( 1 997) investigated student attitudes 
towards computers, their self-efficacy beliefs in using computers, and the need for 
learning computer skills. Students in three computer classes and one non-computer class 
(n = 220) were surveyed. The researchers created an instrument, the Computer 
Technologies Survey (CTS), to measure the participants' need for learning computer 
skills and compared this with Delcourt and Kinzie's ( 1993) Attitudes toward Computer 
Technologies (ACT) scale and Murphy, Coover, and Owen's  ( 1 989) Confidence and 
Desired Knowledge with Computer Technologies (CDK) scale. Results included 
student' s  attitudes towards computers were significant predictors of student's perceived 
need for computer skills, and that students in the computer courses expressed more need 
to learn computer skills than the students in the non-computer class. Additionally, self­
efficacy beliefs of beginning computer skills, advanced computer skills, and 
telecommuting had significant effects on the subjects' need for learning computer skills. 
Carlson and Grabowski ( 1 992) conducted research on direction-following 
behavior i� computer-assisted instruction (CAl) and computer self-efficacy. Fifty-seven 
undergraduate students completed a CAl module that scored students direction-following 
behavior, as well as the Computer Self-Efficacy (CSE) scale created by Murphy, Coover, 
and Owen ( 1 989). The study also examined the direction-following behavior of students 
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in ROTC training compared to other students. The results did suggest that those students 
in ROTC training followed directions more than other students. Of more interest, results 
suggested that males exhibit higher perceived self-efficacy, as seen in other studies 
(Muira, 1 987; Murphy, Coover, & Owen, 1 989; Jorden-Bloom, 1 988), yet gender 
differences were seen in direction-following behavior. Females with low computer self­
efficacy followed more directions than females with high self-efficacy, which might be 
expected. However, for males this relationship was reversed. Males with low computer 
self-efficacy followed fewer directions than males with higher computer self-efficacy. 
Self-efficacy for computer performance has been tested with persons with 
disabilities. Tam ( 1 996) examined the computer self-efficacy beliefs of people with 
physical disabilities in relation to computer performance and outcomes. Tam used a self­
designed instrument, the Self-Concept Questionnaire for the Physically Disabled Hong 
Kong Chinese (SCQPD) to measure self-concept, computer self-efficacy, and computer 
skills performance. Additionally, a modification of the Computer Self-Efficacy (CSE) 
scale, created by Murphy, Coover, and Owen ( 1 989), was used. In this study 3 1  
participants with physical disabilities were trained in a basic computer operation 
programs, general Chinese computer skills, and a Chinese desktop publishing program 
over a 1 5-week period. Results showed that computer skills performance was best 
predicted by pretraining computer self-efficacy and pretraining computer skills level. 
Other experimental designs have been used in self-efficacy research. Madorin and 
Iwasiw ( 1 999) investigated the use of computerized simulation on self-efficacy for 
nursing students. Twenty-three second-year nursing students were used in a quasi­
experimental design with the treatment group (n = 1 1 ) using a 30-minute computer 
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simulation, after which the researcher-developed nursing self-efficacy instrument was 
administered. The control group (n = 1 2) did not use the computer-assisted instruction, 
nor complete the self-efficacy instrument at that time. Both groups took the self-efficacy 
measure as a pretest and after eight weeks of instruction. The researchers found a 
significant increase in nursing self-efficacy after the computer simulation. While this 
research had several limitations, it demonstrates the effect of direct experience, facilitated 
by computers, on self-efficacy. 
Research examining self-efficacy related to gender has also been conducted. 
Qutami and Abu-Jaber ( 1 997) researched computer self-efficacy related to gender and 
cognitive learning style using 1 65 students enrolled in an introductory computer course. 
The researchers used a translated version of the Computer Self-Efficacy (CSE) scale, 
created by Murphy, Coover, and Owen ( 1 989) that was modified after expert analysis. 
Additionally, a embedded figure test was administered to the students to measure 
cognitive learning style. Results showed no gender effect on overall computer self­
efficacy but found that males tended to have greater self-efficacy with beginning 
computer skills. No gender differences were found with advanced computer skills. The 
researchers also found that learners with independent cognitive learning style, compared 
to learners with dependent learning style, had higher self-efficacy regarding advanced 
computer skills. 
A repeated-measures experiment, designed by Ertmer, Evenbeck, Cennamo, and 
Lehman ( 1 994) researched the effects of positive computer experiences in a non­
threatening environment upon computer self-efficacy. Using a repeated-measures 
experimental design with control group, the researchers administered the Computer 
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Technologies Survey (CTS), Form B, (Kinzie & Delcourt, 1 99 1 )  to 32 undergraduate 
students enrolled in a 1 6-week introductory computer applications course. The students 
not in the control group were assigned to either an e-mail or word-processing group. The 
experiment was designed to give the students in each group more time-on-task for their 
particular technology (e-mail or word-processing) and self-efficacy was measured pre­
test, post-test, and delayed after the test. The only instructional difference between the 
three groups was additional communication with the instructor through their specific 
technology, i .e. , e-mail for the e-mail group and word-processing for the word-processing 
group. The students in the control group received the same amount of time and feedback 
from the instructor but communications were handwritten reducing their amount of time­
on-task compared to the experimental groups. Results indicated that significant change in 
computer self-efficacy did occur for all groups. However, the independent variable, time­
on-task, with the specific technology, did not seem to influence the computer self­
efficacy judgments of the students. It is possible that the positive learning environment 
with additional support from the instructor resulted in the increased self-confidence and 
the outside additional time-on-task added little to self-efficacy judgments. The 
researchers concluded that quality of experiences might be more important to self­
efficacy than quantity of experiences. 
Other researchers have used the CSE scale in a pre-test/post-test design. 
Torkzadeh and Koufteros ( 1 994) investigated the influence of computer training on 
computer self-efficacy using a modified version of the computer self-efficacy scale 
(CSE) developed by Murphy, Coover, and Owen ( 1 989). It should be noted that the CSE 
instrument was reduced to 30 items from the 32 items original to the instrument. This 
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study design used 224 students ( 125 males, 99 females) enrolled in a core computer 
course for business undergraduates as subjects. The data was analyzed by principal factor 
analysis yielding four-factor solution: beginning skills, mainframe skills, advanced skills, 
and file and software skills. Results indicated significant changes in pre-test and post-test 
computer self-efficacy for both males and females. In the pre-training scores, females 
scored significantly lower on the computer file and software management factor when 
compared to males, however in the post-training scores, no significant differences 
between females and males were found in any of the four factors. 
Ramalingam and Wiedenbeck ( 1 998) investigated the effects of instruction on the 
self-efficacy judgments of 42 1 students enrolled in a 12-week introductory C++ 
programming course. A pre-test/post-test design without control was used and the authors 
developed the 32-item survey instrument, the computer programming self-efficacy scale, 
with review by three self-efficacy experts and three C++ programming language teachers. 
Examination of the instrument revealed an overall alpha reliability of .98 and an 
exploratory factor analysis with oblimin rotation resulted in four factors : independence 
and persistence, complex programming skills, self-regulation, and simple programming 
tasks. The study indicated that the students significantly increased (p < .05) in C++ 
programming self-efficacy beliefs between the two administrations of the instrument on 
all four factors. Additionally, those students with the lowest self-esteem made the largest 
increase in self-efficacy, which is consistent with Bandura ( 1 997) propositions. Small 
differences between females and males were found in the self-regulation subscale but the 
researchers felt this was of little practical significance due to small effect size, only 
accounting for 2% of the variance. 
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Factor analysis has also been applied to self-efficacy instruments. Kinzie, 
Delcourt, and Powers ( 1 993, 1994; also see Kinzie & Delcourt, 1 99 1 )  tested two 
measures of computer technologies, the Attitudes Toward Computer Technologies (ACT) 
and the Self-Efficacy For Computer Technologies (SCT) scales, with 359 undergraduate 
students across three disciplines. Students in business, education, and nursing disciplines 
participated in this single-measurement study focused on the predictive ability of 
attitudes towards self-efficacy beliefs after eliminating the effects of demographic 
variables and experience. The ACT and SCT scales were analyzed by principal 
component analysis with Varimax rotation. The ACT resulted in an 8-item factor 
reflecting comfort/anxiety related to computer technologies and two factors intermixed in 
the hypothesized "usefulness" of computer technologies factor. Since these two factors 
were moderately correlated (r = .46) the researchers retained a single usefulness factor. 
The reliability coefficients for the two scales of the ACT were .85 (usefulness) and .91  
(comfort/anxiety). The SCT resulted in a six-factor solution: spreadsheets, database 
programs, e-mail, word-processing, statistical packages, and CD-ROM databases. The 
reliability coefficients for the SCT factors were .98, .99, .98, .95, .97, and .98 
respectively. The researchers employed a hierarchical regression procedure for each 
computer technology to remove variance from the demographic variables and prior 
experience before entering that particular factor into the regression model. Results 
indicated that attitudes towards computer technology contributed significantly to the 
prediction of self-efficacy beliefs for each computer technology even after demographic 
variables and experience were accounted for. 
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Another instrument subjected to factor analysis was the Computer Self-efficacy 
Scale (SCE) created by Murphy, Coover, and Owen ( 1988, 1 989). This instrument was 
tested with 414  persons learning to use computers in three different settings including 
graduate students, adult vocational students, and nurses. This one-measurement study 
examined the factorial structure of the instrument, discussed in another section, but also 
looked at computer self-efficacy j udgements of the students. Murphy, Coover , and Owen 
found higher self-efficacy beliefs for males compared to females with the average male 
score at the 75 percentile of the female scores. 
Research in Cognate Areas Relevant to the Topic 
The role of the learner's cognitive and affective components has been identified 
as mediating factors integral to the learning experience. Additionally, self-reflection 
allows people to examine and alter their thinking and actions, and can influence self­
efficacy (Bandura, 1 997). In this section, metacognition and self-regulation, self­
directedness in learning, and motivation will be examined in their relationship to online 
instruction and self-efficacy. 
Metacognition and Self-Regulation 
Mcinerney and Mcinerney ( 1 998) used qualitative methods, in support of 
quantitative measurements, to examine the use of self-questioning as a metacognitive 
strategy in a computer training class. The examination of metacognition supplemented a 
quantitative study that compared teacher-led direct instruction with direction instruction 
subsidized with cooperative, self-regulated learning and the use of self-questioning. In an 
attempt to clarify the role of metacognition, the researchers also collected qualitative data 
after students in the intervention group had been trained in using a process of self-
5 1  
questioning. The researchers made several comments regarding the use of metacognitive 
training: 
1 .  Metacognitive training enhanced self-regulation and learning. 
2 .  Reciprocal questioning among peers helped develop metacognitive skills. 
3 .  Metacognitive training helped develop self-efficacy, self-regulated learning 
skills, and content knowledge. 
4. Positive cognitions can develop through self-questioning even in the presence 
of anxiety. 
5 .  Mutual assistance among peers helped relieve anxiety and build confidence. 
6. The use of reciprocal peer questioning helped anxious students avoid 
embarrassment. 
Collaborative Learning Related to Online Instruction and Self-Efficacy 
Collaborative learning can certainly play a role in online instruction, based on the 
course requirements. Mcinerney and Mcinerney ( 1 998), previously discussed in the 
section on metacognition, also examined the use of cooperative self-regulated group work 
as an instructional approach. This quantitative study compared direct instruction, led by 
an instructor acting as an expert trainer, with direction instruction subsidized with 
cooperative, self-regulated learning and the use of self-questioning, where the instructor' s  
role was more as a facilitator. Additionally, qualitative data was collected regarding the 
use of cooperative group work and metacognitive skills. The researchers made several 
comments regarding the use of cooperative self-regulated group work: 
1 .  Cooperative group work decreased anxiety, built confidence, and helped 
learning and motivation. 
2 .  Self-efficacy can be enhanced through structured group work and 
metacognitive training in self-questioning. 
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3 .  Cooperative self-regulated group work can promote problem-solving skills 
and level of learner activity. 
Other researchers have discussed the importance of collaboration in online 
instruction. Palloff and Pratt ( 1 999) agreed that collaborative interactions among learners 
and between instructors and learners are key to the learning process, and discussed the 
potential usefulness of the online format to build communities of learners. Additionally, 
they felt that collaborative practices transfer well to the online instructional situation. 
Mabrito (200 1 )  argued that collaborative interactivity between students and instructors 
was appropriate and possible in the online instruction environment. 
Self-Directed Learning 
Several definitions of self-directed learning have been given in the literature. 
Hatcher ( 1 997) defined self-directed learning as a process in which the learner takes 
responsibility for their own learning, including examining their learning needs, 
developing objectives, designing their learning experiences, finding resources, and 
evaluating the learning outcomes. This definition is quite behavioristic in nature and 
focused on the learner's behaviors and actions. Other definitions have focused on the 
more social and cognitive aspects of the process. Garrison ( 1 997) defined self-directed 
learning as " . . .  an approach where learners are motivated to assume personal 
responsibility and collaborative control of the cognitive (self-monitoring) and contextual 
(self-management) processes in constructing and confirming meaningful and worthwhile 
learning outcomes" (p. 1 8). Caffarella ( 1 993) reported that three distinct ideas incorporate 
the concept of self-directed learning: a self-initiated process of learning that focuses on 
the individual's ability to plan and manage their own learning, characteristics of the 
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learner including autonomy in the learning process, and changes in formal learning 
settings that allows for greater learner control. 
The literature related to self-directed learning has often focused in the past on the 
external management of the learning process (Garrison, 1 997). These concerns focus on 
who has the locus of control in the learning experience and is based on the idea that 
people may become more involved in the their learning if they are able to make decisions 
relating to the learning process. This includes what will be learned, how it will be 
learned, and how it will be determined if/when learning has occurred. Other recent 
literature has begun to examine additional aspects of the self-directed learning process 
including the examination of the learning process itself, as well as the reflective process 
of self-directed learning, and the implications of this process for improvement 
(Caffarella, 1 993; see also Garrison). These various aspects ofthe self-directed learning 
process can be related to several philosophical influences. 
Philosophical influences on self-directed learning. 
Four main learning philosophies have contributed to the concept of self-directed 
learning: humanistic philosophy, behaviorist philosophy, critical perspective, and 
progressivism (Caffarella 1 993). The humanistic orientation has provided the main focus 
of self-directed learning by placing the learner at the center of the learning process. In 
this view of learning, the learner is expected to assume primary responsibility for the 
learning process. Additionally, the humanistic view describes the instructor or teacher as 
more of a facilitator or guide to learning, with less control over the learning process. 
The behaviorist philosophy is also evident in the basic concepts of self-directed 
learning. The emphasis here is on the process that should be included in the learning 
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activity. Often this philosophy takes the form of plans, learning contracts, and learning 
objectives used to provide structure to learning process. This view has contributed to the 
idea that self-directed learning should be measurable and proven as a valid and quality 
experience for the participant. 
Critical perspective is a view that has been recently examined for its relevance to 
self-directed learning (Caffarella, 1 993). This philosophy centers on the reflective process 
of learning and its usefulness in bringing about change in individuals, society, and 
organizations. This involves the critical evaluation of policies and procedures, as well as 
organizational structure and processes, for relevance and meaning. Caffarella also 
reported that self-directed learners are more likely to explore alternative perspectives and 
systems of meaning in an attempt to positively alter personal, organizational, political, 
and social systems. 
The idea of critical perspective is related to progressivistic thought. Critical 
reflection is the mechanism to provide impetus for change in the world that learners live 
and operate in. Additionally, the learner's experiences are central to the learning process 
and provide for a continuous progression of growth. This philosophy also views learning 
as pragmatic and practical in nature, and is applied directly to the life of the learner, thus 
providing for personal development and improvement. These philosophical influences 
and concepts have impacted the models of self-directed learning that have been 
promulgated in the literature. 
A model of self-directed learning has been proposed (Garrison, 1 997). This model 
that included three overlapping dimension of self-directed learning: self-management 
(control of the tasks of learning), self-monitoring (cognitive responsibility), and 
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motivation (for entering the learning, as well as for working on the tasks of learning). The 
dimension of self-management centered on the control of the learning tasks, and was 
concerned with the external activities of the learning experience. This included goal 
management, methods of learning, as well as the assessment and evaluation of learning. 
The other aspects of the model, motivation and self-monitoring, addressed the cognitive 
aspects of the self-directed learning process. The dimension of motivation in this model 
focused on two specific aspects of the motivational process:  motivation to enter the 
learning experience, and motivation to continue on task and persist in the learning 
expenence. 
The focus of this study is the self-monitoring dimension, which included the 
learner being responsible for the learning process, but also addressed the learner's 
responsibility for the construction of personal meaning. The learner is responsible for 
constructing personal meaning through critical reflection and must assimilate and 
accommodate the new knowledge with previous knowledge. This model attempted to 
combine the management of the learning experience with the cognitive behaviors of the 
learner that are needed to sustain and create meaning in the self-directed learning process. 
Assessment of self-directed learning. 
Two instruments have been developed for the assessment of self-directed learning 
and have been reported in the literature. Guglielmino's Self-Directed Learning Readiness 
Scale (SDLRS) was created in 1 978 and while it has been often used, it has undergone 
increasing scrutiny in the literature (Garrison, 1 997). The discussion has included 
questioning the validity of the instrument, and whether the instrument really measures 
self-directedness. It has been suggested that the instrument may actually measure 
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readiness to learn, not necessarily readiness to learn in a self-directed manner. Garrison 
pointed out tha the other instrument, Oddi's Continuing Learning Inventory, also may 
have similar difficulties. The Oddi instrument was designed to show personality 
disposition towards self-directed learning and is the basis of the Brockett and Hiemstra 
model of self-directed learning. However, recent discussion by Garrison has indicated 
that the Oddi instrument may mostly measure motivations disposition. While both of 
these instruments have made positive steps in the assessment of self-directed learning, 
neither has focused on the cognitive aspects relating to the learning process. 
Self-Regulation 
Self-regulatory systems lie at the heart ofhuman agency (Bandura, 1 99 1 ). 
Motivation and action are not just determined by external rewards or punishments but are 
regulated by intentional forethought and self-reflection. Bandura described three main 
mechanisms of self-regulatory systems: self-observation, judgmental processes and self­
reaction. 
Self-observation skills assist individuals in two main ways (Bandura, 1 99 1 ). First, 
self-observation, or self-reflection, has a self-diagnostic function, which allows people to 
monitor their reactions, achievements, thought patterns, etc. This self-diagnostic skill 
provides the guidance and direction for self-regulation. Secondly, self-observation 
functions as self-motivation. As people reflect, they are more likely to use goal setting 
and be self-directed in their actions. This ability to reflect and self-motivate may be 
important to learners participating in online instruction. Shomaker ( 1 998) claimed that 
students in distance education must have a high tolerance for ambiguity and be 
independent learners. 
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The second mechanism, self-judgement, influences how a person evaluates their 
performances. People develop internal, personal standards of what is acceptable and what 
is not. Additionally, these self-judgements are often referenced to standard norms or 
compared to other persons either individually or collectively. Self-judgment also includes 
value judgments of the importance of activities, which relates to motivation and self­
regulation. Finally, self-judgements relate to determinants of actions. If they feel that they 
are not at fault for a poor performance or feel that the external demands were too great, 
they are less critical of themselves (Ban dura, 1 991  ). 
The third mechanism of self-regulation, self-reaction, relates to viewing personal 
performances positively or negatively based on personal standards. People tend to prefer 
positive self-reactions and positive tangible outcomes and work towards attaining these, 
providing personal motivation. This motivation has been found to be greater for those 
people who make self-satisfaction or rewards contingent upon completing particular 
events (Bandura, 1 99 1  ) .  
Self-efficacy affects each of these self-regulatory mechanisms. Self-efficacy 
affects perceived causes of successful performances and poor performances, with high 
self-efficacy being related to insufficient effort, whereas low self-efficacy is often 
associated with low ability. High self-efficacy can result in people setting higher goals for 
themselves and can influence on the valuation of activities. When people perceive 
themselves as being self-efficacious in an activity, they show sustained increased interest 
in the activity. 
The relationship between self-efficacy for self-regulated learning and academic 
performance in specific learning domains has been examined (Williams, 1 996). The 
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study included 1 03 high school students who attended an ACT preparation workshop for 
English, mathematics, reading, and science domains. The pre-test/post-test design used 
the self-efficacy for self-regulated learning (SRL) instrument from Bandura's  
Multidimensional Scales of Perceived Self-Efficacy. The researcher also controlled for 
test anxiety and used the Worry - Emotionality Scale (Morris, Davis, & Hutchings, 
1 98 1  ) . Williams found that students higher in self-efficacy beliefs for self-regulated 
learning also tended to have higher academic achievement. This result was found for all 
four study areas. In examining the specific associations of self-regulatory self-efficacy to 
academic performance by domain area, Williams found stronger correlations with those 
subjects that had verbal content rather than mathematical content (English r =.34, 
Mathematics r =.20, Reading r =.32, and Science r =.43). Williams concluded that the 
focus on detailed rules and the nature of mathematics contributed to this effect and that in 
verbal domains known skills are more applicable to new material. 
From this review, it is clear that self-regulation plays a role in the instructional 
process and is related to the concepts of self-efficacy (Bandura, 1 997; Howard-Rose & 
Winne, 1 993; Williams, 1 996; Zimmerman & Kovach, 1 996). While the role of self-
regulation in the domain of online instruction as an instructional presentation method 
seems certain, its relationship as an important characteristic of online instruction self-
efficacy is unclear. 
Critique of the Validity of 
Appropriate Theory and Research Literature 
The theory and research literature presented in the review of literature provide an 
accurate view of the current status of online instruction and self-efficacy research. While 
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research in these areas has been systematic, there are several areas of concern regarding 
validity of the research. Specifically, several of the studies of online instruction self­
efficacy have not had the level of task domain specificity that is required to properly 
assess self-efficacy beliefs. Assessing generalized self-efficacy is less robust than 
investigating self-efficacy beliefs related to specific tasks. Additionally, some of the 
research studies have not included enough levels of task difficulty to discriminate online 
instruction self-efficacy sufficiently. While one's self-efficacy for an easy task may be 
strong, it cannot be assumed that the person will have same strength of conviction when 
self-assessing their capabilities related to a more complex task. 
Another area of concern with the research literature is content validity. Assessing 
self-efficacy beliefs towards a variety of specific computer tasks cannot alone be used to 
investigate online learning. Online instruction is a complex instructional process, of 
which one of the tools is a computer. Addressing content validity through a logical 
process of literature review and expert review can be used to ensure that the study 
assesses all relevant aspects of the task. Face validity can also be addressed in this 
manner. 
Summary of Related Literature 
It has been argued and demonstrated by Bandura ( 1997) that self-efficacy is 
reasonable construct to be used in assessing personal beliefs about capabilities and can be 
a more significant predictor of subsequent performance than other potential indicators. It 
is known that self-efficacy beliefs can, and should, be assessed along dimensions of level 
ofbelief, generality ofbelief, and strength ofbeliefto have explanatory and predictive 
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value. Additionally, the self-efficacy literature has emphasized that generic measures of 
efficacy, divorced from a specific task domain are of limited use. 
The online instruction literature has not produced a definitive list of the activities 
and skills involved in online learning. Several attempts to describe online learning have 
been made, giving an incomplete look at the components of online learning (Kahn, 1 997; 
Harasim, 1 990), however a complete list of the components of online learning is unlikely 
since online instructors use a variety of methods and the technology is continually 
growmg. 
The field of research into self-efficacy related to computers and instruction has 
produced some interesting results. A positive relationship between self-efficacy and 
motivation to learn from online instruction is reported in some studies (Reinhart, 1 999). 
Research has also shown that participants with higher perceived online instruction self­
efficacy engaged in more strategies and higher order strategies than participants with 
lower online instruction self-efficacy. There is not clear evidence regarding gender and 
computer self-efficacy and gender effects are mixed (Murphy, Coover, & Owen, 1 989; 
Qutami & Abu-Jaber, 1 997; Torkzadeh & Koufteros, 1994). Unfortunately, most ofthe 
research involving self-efficacy has focused on computer usage and not on online 
instruction in particular. In summary, while some research into self-efficacy and 
instruction has been undertaken, the body of literature related specifically to online 
instruction self-efficacy is lacking and needs to be advanced. 
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CHAPTER III 
Research Procedures 
This chapter details the research procedures used in this study. The research 
methodology, specific procedures used, a description of the research population and 
sample, instrumentation, pilot testing, data collection, and treatment of the data are the 
subsections that are described. 
Research Methodology 
Using research descriptions by Miller ( 1 99 1 )  and Isaac and Michael ( 1 995), the 
overall research strategy in this study is oriented toward basic research to develop a 
survey instrument to measure self-efficacy beliefs related to online instruction. More 
specifically, the proposed study is both correlational and descriptive in method since the 
survey instrument will be used to both investigate the relationships between variables and 
to describe the subject 's  self-efficacy beliefs towards online instruction. The correlational 
method of research is described as an investigation of " . . .  the extent to which variations in 
one factor correspond with variations in one or more other factors based on correlational 
coefficients" (Isaac & Michael, p. 53) .  This is an appropriate description of part ofthe 
objectives of this study, specifically the analysis of relationship among self-efficacy 
beliefs and demographic factors, as well as the investigation of relationship in survey 
items using factor analysis. Factor analysis, one of the primary methodologies for this 
study, is considered a correlational research procedure (Thomas & Nelson, 1 990). 
In addition to the correlational method of research, descriptive methods will be 
used to satisfy the study objectives. Issac and Michael (1 995) claimed that the descriptive 
method of research seeks to systematically and factually describe a population or 
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construct but " . . .  does not necessarily seek or explain relationships, test hypotheses, make 
predictions, or get at meanings and implications" (p. 50) .  However, Issac and Michael 
also explain that descriptive methods are often incorporated into other research methods, 
which is the case with this study. While this study was focused on modeling online 
instruction self-efficacy and explaining relationships, a secondary concern was to 
examine the sample population responses to the online instruction self-efficacy survey. In 
meeting the goals for this correlational and descriptive study, three primary 
methodologies were used. 
1 .  Psychometric techniques and methodologies (Bandura, 1 997; Isaac & 
Michaels, 1 995; Miller, 1 99 1 ;  Nunnally & Bernstein, 1 994; Spector, 1 992) 
were followed in the development of the online instruction self-efficacy 
survey instrument. 
2. Exploratory factor analysis methodologies (Nunnally & Bernstein, 1 994; 
Rencher, 1 995; Cureton and D' Agostino, 1 983 ;  Gorsuch, 1 983) were used to 
simplify and expose the underlying factors impacting online instruction self­
efficacy. 
3 .  Descriptive statistical procedures (Isaac & Michaels, 1995; Nunnally & 
Bernstein, 1 994; Rencher, 1 995) were used to examine the individual survey 
items, specific identified factors and related items according to demographic 
variables, and overall demographic item significance. 
Overall Research Approach 
The overall research approach for this study followed Spector's  ( 1 992) major 
steps in developing a survey instrument, combined with psychometric theory guidelines 
for assessing psychological phenomenon (Nunnally & Bernstein, 1 994; Miller, 1 99 1 ), 
and utilizing Bandura' s ( 1 997) procedures for creating self-efficacy assessments 
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In brief, the procedure for this study followed an inductive process in creating the 
online instruction self-efficacy survey, and then followed a deductive process in testing 
the final instrument and generating the underlying theoretical model through factor 
analysis. This process is described in greater detail in the Specific Procedures section of 
this chapter. 
Specific Procedures 
In this research endeavor, first the online instruction self-efficacy construct was 
defined and important characteristics of online instruction were gathered and developed 
into a theoretical model. Next, survey items were \\'Iitten based on that model (elaborated 
upon in the Instrumentation section), and refined through the use of a group of subject 
matter experts (further discussed in the Pilot Testing section). After pilot testing the 
revised instrument for item clarity, internal consistency, and reliability with a small 
group, the completed survey was used to gather the sample data (fully detailed in the 
Population section). Once these final data were gathered they were analyzed using 
exploratory factor analysis methodologies, descriptive statistics, and a final analysis of 
the survey items (detailed in Treatment of the Data section). 
Research Population and Sample 
The research population for this study consisted of electrician instructors from the 
National Joint Apprenticeship Training Committee (NJATC), which is cosponsored by 
the International Brotherhood of Electrical Workers (IBEW) and the National Electrical 
Contractors Association (NECA). These instructors are responsible for training 
electrician apprentices during a 5-year apprenticeship program. While providing training 
to apprentices, these instructors are also continuing their own professional development 
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by participating in a 4-year Instructor Training Program offered by the NJATC at the 
University of Tennessee, Knoxville that trains the instructors on current instructional 
tools, techniques and technologies . 
At the time of this study, the NJATC organization was exploring the use of online 
instruction in training electrician apprentices and would benefit from this attempt to 
investigate the relationship between self-efficacy and online instruction for their 
instructors, as well as their apprentices. This population was a good choice for this study 
since it was deemed that the group would: (a) have a range of computer and Internet 
experiences, (b) were currently participating with job training, and (c) were employees in 
an organization using online instruction to some extent in training their electrician 
apprentices. 
Permission to conduct the study was obtained from the Executive Director of the 
NJATC (see Appendix A) and the TOIS instrument administered to the NJATC instructor 
population attending the organization's annual National Training Institute (NTI) during 
the period of August 4th - 1 1 th, 200 1 .  This institute is a major component of the 4-year 
Instructor Training Program. All 841 instructors attending this conference were asked to 
voluntarily participate in this study. 
This study employed a purposive but non-probability sampling method and 
allowed participants to volunteer for participation in this study. The NJ A TC electrician 
instructor population used in this study was purposively chosen for their participation in 
continuing professional development and potential for participating in online instruction. 
The non-probability sampling method used for the study did limit the inferences that can 
be made back to the population of instructors attending the institute, however 
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generalizing results to the population, while useful, is not necessary for the factor 
analysis procedures used in this study (Nunnally & Bernstein, 1 994). 
Instrumentation 
Creation of the TOIS followed Spector' s ( 1 992) summated rating scale 
suggestions, as well as Bandura's  ( 1 997) discussion of creating assessments of self-
efficacy. Spector identified four characteristics of survey instruments: 
1 .  The survey must contain multiple items. 
2 .  Each item must measure a concept or thing that uses a quantitative 
measurement continuum. 
3 .  Each item does not have a "correct" answer. 
4.  Items are presented as a statement. 
Ban dura ( 1 997) gave several recommendations regarding the structure of self-
efficacy belief that impact how the construct should be measured: 
1 .  Self-efficacy is not personal skill; instead, it is a measure of personal belief 
about the use of those skills under difference sets of conditions. 
2 .  Instruments should examine self-efficacy at different levels o f  performance. 
"Sensitive measures of efficacy beliefs link operative capability to levels of 
challenge in particular domains of functioning" (Bandura, 1 997, p. 38). 
3 .  Self-efficacy should not be reduced to beliefs about motor behaviors divorced 
from context. The measurement of efficacy for subskills detached from the 
appropriate behavioral context would provide an inaccurate view of self­
efficacy. 
4 .  Self-efficacy i s  more than the belief in capability to perform subskills of  a 
task. It is possible to have high belief in the ability to perform the component 
parts of a skill and have low belief in your ability to coordinate these 
component skills, or to use those skills under demanding conditions. 
5 .  Self-efficacy must be assessed specific to the activity domain. Efficacy beliefs 
in one sphere of activity will not necessarily be duplicated in other activities 
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and global or general assessments of self-efficacy are too decontextualized. 
Bandura ( 1 997) also gave specific guidelines regarding the structure of self-
efficacy survey instruments: 
1 .  The dimensions of self-efficacy have great implications to performance and 
must be assessed. The level, generality, and strength of self-efficacy beliefs 
are assessed in the instrument in different ways. 
a. The level of self-efficacy belief should be assessed through multiple items 
representing different levels of demand within the activity domain. These 
levels of challenge or obstructions to performance should be based on 
analysis of the activity domain and expert knowledge of the area. 
Additionally, this information should be subsidized with interviews, as 
well as open-ended and structured surveys. 
b. The generality of self-efficacy belief should be assessed by surveying self­
efficacy belief in a variety of situational contexts related to the activity 
domain. Generality can differ by similarity of activity, whether the 
performance is expressed in behavior, cognition, or affect, qualitative 
situational features, or the personal characteristics of the person viewing I 
evaluating the performance (Bandura, 1 997) . 
c. The strength of self-efficacy belief is assessed by respondents recording 
the intensity of their self-efficacy beliefs using a rating scale of some sort. 
Ban dura suggested a 1 00-point rating scale be used ranging from 0 to 1 00 
with ten point interval. In this scale, zero represents "can not do", 50  
represents "moderately certain can do", and 1 00 represents "certain can 
do". Bandura also stated that some researchers use a zero to ten choice 
scale instead of 0 to 1 00, but warned that reducing ratings to too few steps 
would result in less sensitivity. 
2. Items should be phrased in "can do" terminology rather than "will do", since 
"can" shows capability of action while "will" involves intent to act. 
3 .  Multidimensional self-efficacy surveys, appropriate to the activity domain, 
should be used if the component sub scales are demonstrated to be part of the 
domain being assessed, yet measure different aspects of the same 
phenomenon. 
4. Confounded instruments that assess characteristics other than belief in 
capability to perform in a given situation, such as measures that include 
assessment of emotional and motivational effects of efficacy, should be 
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avoided. 
5.  Testing techniques to minimize respondents' concern regarding possible 
social reactions to their ratings should be used. These techniques would 
include allowing participants to make their self-efficacy judgements privately 
and without identification, and using instruction language that emphasizes 
frank judgement during self-assessment. 
6. The hierarchical structure of self-efficacy surveys should either be random in 
order or ascending in order of task demands. Ban dura cited research that 
ordering items from most to least difficulty can effect self-efficacy judgments. 
7 .  If the activity being measured consists of multiple domains, i t  is  better to use 
well-designed measures of self-efficacy from multiple domains than to use 
omnibus measures of self-efficacy. In the preferred scenario, the scores of the 
multiple self-efficacy measurements would be combined resulting in a more 
valuable, predictive measure. 
8. It is appropriate to examine self-efficacy beliefs in a generic setting with an 
intermediate level of generality. Bandura ( 1 997) discussed the use of three 
levels of generality in assessment, which is chosen based on the particular 
type of measurement situation. At the most specific level, self-efficacy for 
particular performance is judged related to a specific situation. The 
intermediate level of generality examines self-efficacy for a group of 
performances related by domain under a set of conditions that share some 
common elements. Finally, the most general level assesses self-efficacy 
judgements but does not use specific performances or conditions. As 
discussed previously, the most general level would lack great predictive 
ability. 
9. While working towards a workable set of instrument items that can be 
implemented in a brief time period, researchers should not reduce the 
magnitude of the assessment as to lose the benefits of the self-efficacy 
construct. B andura warned against producing decontextualized instruments 
that lack sufficient range of task challenge, which " . . .  sacrifice predictive 
power for operational feasibility" ( 1 997, p. 50). 
These recommendations by Bandura ( 1 997) along with the specific procedures 
suggest by Spector ( 1 992) for developing survey instruments were used as guidelines for 
creating the Tennessee Online Instruction Survey (TOIS), as seen in Appendix B, which 
was examined in this study. Following Bandura's recommendation when assessing self-
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efficacy related to multi-domain behavior, this instrument would include component 
areas demonstrated to be of significance in online instruction. As described in the 
conceptual and theoretical framework for the study, the following five identified 
component areas were developed to guide the item writing process: 
1 .  An online activity area of questioning based on Khan's ( 1997) components 
and features of online instruction, along with other literature, was devised to 
examine self-efficacy for online instructional skills. 
2. A line of questioning to survey one's self-efficacy beliefs about instructional 
elements I learning modes was developed based on unique characteristics of 
the online instruction domain, including online testing, and use of audio, 
video, and screen information presentation methods. 
3 .  Self-efficacy beliefs related to communication skills and collaborative efforts 
via the Internet and World Wide Web were assessed as a component area for 
questioning. 
4. Learners' self-efficacy judgements about self-regulatory I self-directedness 
skills during online instruction were also considered in the development of the 
instrument. This component area assessed self-efficacy related to entering 
motivation, task motivation and perceived self-reflection skills in online 
instruction and self-regulatory skills. 
5.  An area of questioning was developed for self-efficacy related to computer 
skills for those elements and technologies deemed essential to the online 
instruction experience. 
Following the guidelines and recommendations by Bandura ( 1 997) and Spector 
( 1 992), the researcher used these five areas of potential online instruction self-efficacy 
items to generate a preliminary list of approximately 120 survey items. Next, these 1 20 
items were examined for clarity, overlap, specificity and content with several students 
and professors with online instruction experience and reduced to 65 items. This reduced 
item list was used to create an online form to examine the face validity of the survey 
using identified subject matter experts, as discussed in the Pilot Study section. 
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Though Ban dura ( 1 997) suggested a 1 00-point scale for surveys assessing self­
efficacy, a seven-point interval scale was selected for this instrument, which is consistent 
with psychometric theory presented by Nunnally and Bernstein ( 1 994). The interval scale 
used for the TOIS ranged from one, representing the subject's belief that they could 
"never" complete the item statement, to seven, representing the subject's belief that they 
could "always" complete the item statement. Intermediate steps of two through six 
represented subject responses they could "almost never", "seldom", "sometimes", 
"usually", or "almost always" complete the item statement, respectively, as seen in 
Appendix B. 
The item location on the final survey instrument was randomly determined. Items 
were assigned a preliminary number and then randomly reordered by locating that 
preliminary number on a random number chart. Closely related items that that ended up 
near each other in the first placement were randomly reassigned another location. The 
final item locations were the same for both the second phase of the pilot study and the 
final administration. 
While the use of negative items is often suggested to avoid response sets (Miller, 
1 99 1 ), it was decided that negatively worded items did not fit well with the attempt to 
measure self-efficacy. Asking a person to rate their belief in their ability to not do a task, 
or to do something improper did not make sense for this research. The final instrument 
only contained positively worded statements. 
Pilot Study 
The TOIS was piloted in two different phases, first to assess face validity, and 
subsequently to examine item clarity and reliability. As described by Nunnally and 
7 1  
Bernstein ( 1 994), face validity can be viewed as an aspect of content validity, but is 
examined after the instrument has been developed as " . . .  an inspection of the final 
product to make sure that nothing went wrong in transforming plans into the completed 
instrument" (Nunnally & Bernstein, p. 1 1  0). Since this study involved two areas, namely 
online instruction and self-efficacy, it was decided that two different groups would be 
polled as subject matter experts. One group was selected based on expertise in online 
instruction, and the other with expertise in social cognitive theory and the concept of self­
efficacy. These two groups were asked to assess the face validity of the reduced 65-item 
list. 
Two subject matter experts volunteered to assess the face validity of the 65 items 
based on their expertise with self-efficacy research and construct assessment. The face 
validity examination was made available in an online format, and a print version is 
provided in Appendix C.  
The second group of subject matter experts was selected based on their expertise 
working in the field of online instruction and participating members of an Internet 
newsgroup labeled "www_dev". This newsgroup is an Internet discussion group for 
person involved in creating or implementing online instruction, and is frequented by both 
academic and corporate instructors and designers. These experts were solicited to provide 
feedback on the face validity of the online instruction components assessed by the 
designed survey instrument, and to ensure that the instrument captured the essential 
elements of online instruction. To facilitate their inspection of the proposed items, a 
description of the research and a link to an online version of the 65-item survey to the 
www _ dev news group. The survey and directions given to this group is located in 
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Appendix D. From this solicitation, five responses were received that were deemed 
adequate, based on the reviewer's self-reported experience with online instruction. 
In addition to the newsgroup participants, a professor at the University of North 
Carolina, Chapel Hill, also an editor for a refereed online instruction journal, participated 
in this phase of the pilot testing. Based on results obtained from these two groups 
examining the face validity of the TOIS instrument, it was determined that several items 
could be combined or eliminated from the survey instrument reducing the total items to 
40. 
After revision/reduction of the survey item statements and inclusion of the seven­
point interval response scale, the 40-item survey was pilot-tested with a sample of 
convenience that included 30 college students and persons involved with professional 
development. Of the 30 surveys returned, 26 were deemed complete and usable for 
analysis. Results of this second phase ofpilot testing focused on assessing item clarity 
and item total reliability coefficient (discussed in Chapter 4). Statistical analysis showed 
a reliable structure for the 40-item survey. Based on this final phase of pilot testing, there 
was no need seen to revise the survey instrument further and the final TOIS instrument 
was established. 
Data Collection 
The final administration of the TOIS instrument was given to the NJATC 
instructor p()pulation attending the organization's annual National Training Institute 
(NTI), during the period of August 4th - 1 1 th, 200 1 ,  as discussed in the Research 
Population and Sample section. The 45 group leaders ofNTI were asked to implement 
the survey instrument with the class they were responsible for. To accomplish this, the 
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group leaders were met before the institute and the survey instrument and self-efficacy 
concept, as well as explained the data collection procedure was described and the group 
leaders were given a packet of TOIS forms sufficient for their class size. Group leaders 
were asked to distribute the survey instrument to their students (the electrician 
instructors) during the first day of the institute, to give the class appropriate time to 
complete the survey, and to collect and return their completed responses at the end of that 
first day of classes. 
While most surveys packets were completed and returned after the first day, 
approximately 25% of the total surveys retrieved were returned during the next four days 
of the institute. A variety of reasons accounted for this delay. Some group leaders had the 
surveys completed on the first day and forgot to turn in the survey packets at the end of 
the day, while others forgot and did not have the survey completed until the second day 
of the institute. Some packets of surveys were returned after the first day but without any 
explanation for the delay. These delays in returning the survey data were not seen as a 
significant problem for the study methodology or an issue for data exclusion. Of the 841 
institute participants, 762 electrician instructors voluntarily participated and returned 
survey instruments, resulting in a 90.6% return rate. All returned surveys were used for 
the subsequent data analysis. 
Data Entry Process 
Since the final data for this study was collected by paper and pencil methods, a 
data verification procedure was necessary to validate the data entry process. First, each 
returned survey was labeled sequentially from 1 to 762 for easier record keeping and data 
verification. Next, to ensure accurate data, the entire survey dataset twice, via two 
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different spreadsheet files, and the two datasets were statistically compared for 
mismatched entries. Of the 73 , 1 52 spreadsheet cells entered (36,576 data points 
completed twice), 54 mismatches between the two datasets were found and corrected by 
visual comparison with the corresponding returned survey. While it was possible that the 
same error was made in entering the data in the same location on both datasets, this 
seemed unlikely and it was concluded that the dataset was acceptably accurate for 
subsequent analysis. 
Treatment of the Data 
Results are reported in the next chapter, however this section outlines the data 
analysis procedure followed. The data analysis focused on answering the two main 
research concerns for the study: (a) Identifying the salient factors of online instruction 
self-efficacy, and (b) Examining subjects' self-efficacy beliefs based on demographic 
variables of gender, educational achievement, age, extent of computer experience, extent 
of personal online instruction learning experiences, and extent of Internet experiences. 
All statistical analysis was completed using the Statistical Package for the Social 
Sciences for Windows (SPSS) version 1 0.0. To accommodate missing data points a 
method of excluding cases with missing data, relevant to the question item, for all factor 
analysis, item analysis, and demographic statistics . As evidence of the acceptability of 
this practice, the initial factor analysis procedures were analyzed with three different 
methods of missing data accommodation without any significant change in the factor 
loadings or structure. The specific analyses used in this study were based on two 
distinctions: treatments used for item and demographic analysis, and exploratory factor 
analysis procedures, as next discussed. 
75 
Item and Demographic Analysis 
The specific data treatment methods used for examining the individual survey 
items and demographics included summary descriptive statistics and demographic 
analysis using Multiple Analysis of Variance (MANOVA) procedure with follow up 
post-hoc tests for significant findings. Summary descriptive statistics used included 
frequency count, percentage, mean and standard deviation. Additionally, the resulting 
factor structure revealed was examined by factor and demographic variable and reported 
using descriptive statistics. The MANOV A test was used to determine significance for 
demographic variables compared to the dependent variables, i .e. ,  the factors uncovered in 
the factor analysis procedure. Significant results for each demographic variable were then 
examined by individual ANOV A and significant factor effects were then subjected to 
. 
post hoc test for comparison of group means using the Tukey-K.ramer post-hoc test 
(Kramer, 1 956) .  
Factor Analysis 
Factor analysis was used to examine the salient characteristics and structure ofthe 
online instruction self-efficacy for this sample data. Nunnally and Bernstein ( 1 994) 
stated, "factor analysis is at the heart of the measurement of psychological constructs" (p. 
1 1 1  ). Factor analysis is a correlational research procedure that helps the researcher 
determine relationships among a number of variables and seeks to reduce the variables to 
smaller combinations of factors (Thomas & Nelson, 1 990; see also Nunnally & 
Bernstein) . Similarly, Cureton and D'  Agostino ( 1983) described factor analysis as "a 
collection of procedures for analyzing the relationships among a set of random variables 
observed or counted or measured for each individual of a group" (p. 1 ) . The goal of factor 
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analysis, as described by Gorsuch (1 983), " . . .  is to summarize the interrelationships 
among the variables in a concise but accurate manner as an aid in conceptualization (p. 
2). This procedure was appropriate to identifying and understanding the salient 
characteristics of online instruction self-efficacy for this study. 
The particular form of factor analysis procedure used for this study was 
exploratory factor analysis. Exploratory factor analysis, as described by Thompson and 
Daniel ( 1 996) seeks to understand the underlying factor structure without consideration 
of the theoretical expectations of the researcher. On the other hand, confirmatory factor 
analysis is used when a strong empirical base exists, the number of factors is fixed, and 
the variables are fixed to load on specific hypothesized factors (Stevens, 1996). 
Exploratory and confirmatory factor analysis procedures can be viewed as a continuum 
based on the degree of theoretical base and empirical knowledge (Nunnally & Bernstein, 
1 994) .  
The specifics of this study lied closer to the exploratory end of the continuum 
rather than the confirmatory extremity. While empirical evidence for self-efficacy in 
several different domains exists, and a theoretical model was proposed, there was little 
self-efficacy research available specific to the domain of online instruction, and no 
defined, tested relationship among factors was available. Nunnally and Bernstein ( 1 994) 
stated that "investigators usually have some hunches, perhaps implicitly, about at least 
some of the underlying factors, but these may not be completely firm" (p. 450). This type 
of situation is appropriate to exploratory factor analysis procedures; however, exploratory 
analyses with no theoretical rationale are cautioned against. This research endeavor did 
have a theoretical basis used to develop the TOIS as well as provide a framework for 
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selecting, interpreting, and relating factors to online instruction self-efficacy. 
Additionally, Rummel ( 1 970) stated that this form of factor analysis was appropriate 
when a researcher hypothesized the existence of particular factors and then completed 
factor analysis to see if the hypothesized dimensions emerged from the data. These 
arguments provide evidence for the use of exploratory factor analysis in this study, which 
was used to answer the first research question, as presented in Chapter I.  
The exploratory factor analysis procedures used for this analysis included 
orthogonal (Varimax with Kaiser normalization) rotation and a principal component 
factor extraction method. There is much debate in the literature regarding the choice of 
orthogonal vs. oblique rotation in factor analysis methods, as well as the method of 
extraction used. Reagan (2000) argued that since orthogonal rotation is actually just a 
special case of the oblique rotation and no controversy between using oblique versus 
orthogonal rotation should exist. For this study, the researcher concluded to only use 
orthogonal rotation, based on discussion of the topic by Nunnally and Bernstein ( 1 994), 
who professed a "mild" preference for orthogonal rotation, and discussed the following 
merits: 
1 .  Orthogonal rotation is mathematically simpler than using oblique rotation. 
2 .  Orthogonal rotation is generally accepted as easier to generalize to other 
research and datasets, whereas oblique rotations are designed to best fit the 
original data. 
3 .  Often the two different rotations lead to essentially the same conclusions. 
Furthermore, Rummel ( 1 970) stated that orthogonal rotation allows for patterns to be 
more easily communicated, loadings can be interpreted as correlations, and orthogonal 
factors are more amenable to subsequent mathematical analysis. The principal 
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components method of extraction is the most commonly used method of variable 
extraction (Rummel, 1970) and was selected for use in this study, even though other 
methods of extraction such as the maximum likelihood method and unweighted least 
squares method are also available. 
Reagan (2000) suggested that the researcher set an acceptable variable loading for 
the rotated factor structure be set. In this analysis, the researcher set a decision rule of .50 
for variable loadings for the question item to be retained in the factor model. The .50 
cutoff decision rule for loadings was appropriate based on visual examination of the 
relative factor loadings and was typical based on the decision rules set by other 
researchers: .48 (Stone, 2000); .45 (Jackson, Furnham, Ford & Cotter, 2000); .40 
(Worrell, 2000); .32 (Reagan, 2000); .30 (Lyne, Barrett, Williams & Coaley, 2000). 
Other statisticians have suggested that the typical choice of .30 for loading cutoff 
decisions is too low. Rencher ( 1995) stated that while .30 is often advocated, " . . .  a target 
value of .50 or .60 is more typical" (p. 476). This research was held to the higher 
standard. Results of the exploratory factor analysis procedures are presented in the next 
chapter. 
Summary 
The primary purpose of this study was to develop the TOIS to assess online 
instruction self-efficacy, use exploratory factor analysis procedures to determine the 
salient characteristics of online instruction self-efficacy for the sample data, as well as 
examine several demographic variables of the research population. This section detailed 
the specific research procedures used for this study, including a description of the 
research population and sample, a discussion of the development of the TOIS, the 
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methods used in the pilot test and final administration of the instrument, and a discussion 
of the data entry and validation process. Finally, the data analysis methodology using 




The primary goals set for this study were to develop the TOIS to measure online 
instruction self-efficacy and to derive a factorial model based on exploratory factor 
analysis procedures. A secondary goal was to describe the results of the instrument with 
the NJATC instructor sample as well as compare the demographic variables of gender, 
educational achievement, age, extent of computer experience, extent of personal online 
instruction learning experiences, and extent of Internet experiences to self-efficacy 
beliefs. Presented in this chapter are the findings of the second phase of the pilot test, as 
well as the final implementation of the TOIS. Final implementation findings include the 
factor analysis results for the final TOIS instrument, the MANOVA analysis of the 
demographic variables, and the post-hoc tests. Descriptive statistics for the TOIS items 
were also completed and reported. The findings are presented to answer the two research 
questions presented in Chapter I, and the six research hypotheses. 
Results of the Pilot Study 
The second phase of the pilot study examined the revised instrument with a group 
of college students and persons involved with professional development through an 
online course. The second phase of pilot testing was aimed at assessing item clarity and 
reliability, and this exploratory pilot examination did not test any specific hypotheses. 
Due to the sample size (n = 26), initial factor analysis was not attempted. Appendix E 
contains the specific frequency counts, means and standard deviations for this pilot 
examination. 
8 1  
The coefficient alpha statistic was used as a measure of internal consistency for 
the pilot study. As described by Nunnally and Bernstein ( 1 994), coefficient alpha 
provides a good estimate of reliability for new instruments. Reliability coefficients 
between the ranges of .60 and .80 are acceptable for sample sizes of 300 or more, 
according to Nunnally and Bernstein. To examine the reliability of the pilot study data, 
the researcher grouped related items since no factor structure had yet been tested. The 40 
items were grouped according the perceived function: (a) online course activities ( 1  0 
items), (b) self-regulation ( 1  0 items), (c) collaborative ( 6 items), (d) communication (8 
items), and (e) learning methods I learning preferences (6 items). Appendix E contains 
the individual items and groupings used. Table 3 shows the internal reliability analysis of 
the pilot data by item grouping. The reliability was acceptable for item groupings, since 
all coefficients were above .90. Also, the overall reliability coefficient for all 40 items 
was .98 . The survey instrument had sufficient internal reliability, based on this pilot data, 
did not need revision; and it was accepted as the final form for the TOIS instrument. 
Table 3 







Survey Items Included 
1 0  total items 
(Q2, 6, 8, 9, 1 0, 1 2, 20, 2 1 , 25, 36) 
1 0  total items 
(Q3, 4, 7 ,  1 6, 1 7, 1 9, 23, 3� 33, 38) 
6 total items 
(Q 1 , 24, 28, 29, 3 1 , 34) 
8 total items 
(Q1 1 , 22, 26, 27, 32, 35 , 39, 40) 
Learning methods I 6 total items 
preferences (Q5, 1 3 ,  1 4, 1 5 ,  1 8, 37) 
Overall reliability test for 40-item pilot test: 
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Cronbach' s Alpha 
Alpha = .949 
Alpha = .970 
Alpha = .938  
Alpha = .934 
Alpha = .9 1 7  
Alpha = .980 
Results of the Final Instrument Testing 
The TOIS instrument was used with the final research population, as described in 
the data collection section of Chapter III, after the pilot testing was completed. 
Descriptive statistics for the 40 items in the final TOIS instrument and statistical 
analyses, designed to address the research questions and hypotheses posed in Chapter I, 
are presented next. 
Descriptive Statistics 
The TOIS included 40 self-efficacy statements and well as six demographic 
variables. Table 4 shows the descriptive statistics for the final dataset, including 
individual item means and standard deviations for each of the 40 items on the final TOIS 
instrument. Table 4 also includes the frequency counts and percentage of responses for 
each of the seven Likert scale choices. As shown, item means ranged between 4.35 (items 
1 4  and 29) and 5 .74 (item 4). The lowest mean scores reported were for statements to 
"evaluate the quality of information found on a website" (item 14) and to "organize and 
lead a course project involving other participants" (item 29). The highest mean score was 
for the statement to "work alone" (item 4). Standard deviations for the 40 items ranged 
between 1 .2 1  (items 1 7  and 32) and 1 .82 (item 36). 
Demographic variables gathered in this study included participants' age, level of 
educational attainment, extent of computer experience, extent of online instruction 
experience, and extent of Internet experience. In the final data collection, gender was 
heavily skewed towards males, as expected. Of the 762 survey respondents, 3 1  ( 4. 1 %) 
reported being female, while 72 1 (95 .9%) respondents reported being male. Ten people 





Descriptive Statistics for Final TOJS Study 
Item Never 
1 .  Complete a project with other 3 3  
course participants 4.3% 
2 .  Take an online test on course 2 8  
subject matter 3 .7% 
3 .  Stay involved with the course 3 1  
without face-to-face interaction 4. 1 %  
with other course participants 
4. Work alone 1 3  
1 .7% 
5. Learn from information 8 
presented in a video format 1 . 1 %  
6. Find my way (navigate) around 1 8  
websites 2.4% 
7. Prioritize my own course activity 1 6  
workload 2 . 1 %  
8 .  Use an Internet browser 1 8  
2 .4% 
9. Critique my instructor's  37 
performance in teaching the 4.9% 
subj ect matter online 
1 0 . View an attachment from an 3 5  
incoming email message 4.6% 
1 1 . Use email to communicate 3 2  
effectively with other course 4 . 3 %  
participants 
-� 
Number and Percentage of Responses n Mean SD 
Almost Seldom Sometimes Usually Almost Always Never Always 
34 55  1 63 202 1 59 1 1 3 759 4 . 84 1 .54 
4.5% 7.2% 2 1 . 5 %  26.6% 20.9% 1 4.9% 
1 6  24 5 9  1 47 1 8 1  303 75 8 5 .69 1 .5 3  
2 . 1 %  3 .2% 7 . 8% 1 9 .4% 23 .9% 40.0% 
27 86 1 43 1 94 1 67 1 1 3 76 1 4.83 1 .55  
3 . 5 %  1 1 .3% 1 8 . 8% 2 5 . 5 %  2 1 .9% 1 4 . 8% 
9 22 64 1 70 207 27 1 756 5 .74 1 .32  
1 .2% 2 .9% 8 .5% 22.5% 27.4% 3 5 .8% 
6 42 72 2 1 7  247 1 65 757 5 .49 1 .23 
0 .8% 5 .5% 9.5% 28 .7% 3 2 . 6% 2 1 .8% 
1 6  5 1  1 1 6 1 88 1 76 1 93 758 5 .30 1 .47 
2 . 1 %  6.7% 1 5 .3% 24.8% 23 .2% 2 5 . 5 %  
1 6  44 1 40 224 205 1 1 0 755 5 . 1 1  1 .34 
2 . 1 %  5 .8% 1 8 .5% 29.7% 27.2% 1 4.6% 
23 44 97 1 54 1 74 24 1 75 1 5 .44 1 .5 3  
3 . 1 %  5 .9% 1 2 .9% 20.5% 23 .2% 3 2 . 1 %  
27 69 1 3 3  1 73 1 73 1 43 755 4.95 1 .62 
3 . 6% 9. 1 %  1 7. 6% 22.9% 22.9% 1 8 .9% 
1 8  46 78  1 22 1 7 1  288 758 5 .5 1  1 .67 
2 .4% 6. 1 %  1 0 .3% 1 6. 1 % 22.6% 3 8 .0% 
26 47 96 1 36 1 5 8  254 749 5 .36 1 .68 






1 2 . Download and install software 
for my Internet browser that is 
needed for the course 
1 3 .  Learn from the information 
presented in an audio format 
1 4 .  Evaluate the quality of 
information found on a website 
1 5 .  Make sense of ambiguous 
information. 
1 6. Follow standard online etiquette 
guidelines 
1 7 . Keep myself on task. 
1 8 . Learn from reading information 
presented on a computer 
screen. 
1 9. Assess my progress in a course. 
20. Learn to use new software 
reguired for the course 
2 1 .  Save a document from the 
Internet 
22.  Address disagreements between 





1 3  
1 .7% 
2 1  
2 .8% 
36 
4 . 7% 
20 
2 .6% 




1 7  
2.2% 




3 9  
5 .2% 
-
Number and Percentage of Responses 
Almost Seldom Sometimes Usually Almost Never Always 
30 62 88 1 29 1 6 1  
4.0% 8.2% 1 1 .6% 1 7 .0% 2 1 . 3 %  
2 3  5 7  1 28 229 1 8 1  
3 .0% 7.5% 1 6.8% 30. 1 %  23 .8% 
20 50 1 29 203 2 1 0  
2 . 6% 6 .6% 1 7.0% 26.7% 27.7% 
26 1 00 23 1 233  1 05 
3 .4% 1 3 .2% 30.5% 30 .7% 1 3 .9% 
1 3  36 97 1 87 206 
1 .7% 4.7% 1 2 . 8% 24.6% 27. 1 %  
7 4 1  1 1 2 262 233 
0.9% 5 .4% 1 4.7% 34.4% 3 0 . 6% 
1 5  30 95 222 267 
2.0% 3 .9% 1 2 .5% 29 .2% 35 . 1 %  
1 2  3 3  1 29 256 2 1 6  
1 .6% 4.4% 1 7. 1 %  3 3 .9% 2 8 .6% 
1 8  37 1 35 208 1 94 
2 .4% 4.9% 1 7 . 87% 27.4% 25 .5% 
1 4  4 1  95 1 39 1 77 
1 .9% 5 .4% 1 2 .6% 1 8 .4% 23 .4% 
26 87 1 57 2 1 3  1 50 
3 . 5 %  1 1 .6% 20.9% 2 8 .4% 20.0% - --------- -------------·-··-· ----
n Mean SD 
Always 
244 757 5 .23 1 .78  
32 .2% 
1 30 7 6 1  5 . 1 0  1 .39  
1 7. 1 %  
1 26 
759 5 . 1 2  1 .43 
1 6. 6% 
2 7  7 5 8  4.35 1 .33  
3 .6% 
20 1 
760 5 .42 1 .43 
26.4% 
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76 1 5 .2 1  1 .2 1  
1 2 .4% 
1 23 
1 6.2% 
7 6 1  5 .3 6  1 .23 
93 
756 5 . 1 4  1 .27 
1 2 .3% 
1 5 1  
760 5 .22 1 .40 
1 9 .9% 
264 
756 5 . 5 1 1 .5 6  
34.9% 
79 







23.  Keep appointments to meet 
other participants online for 
scheduled events 
24. Participate in a discussion 
group in which the topic is 
discussed over a period of time 
by leaving a message for 
particieants 
25.  Find information on a website 
that offered a keyword search 
feature 
26. Communicate effectively when 
my responses will be read by 
many people. 
27. Use email to communicate 
effectively with my instructor 
28.  Participate in a live online 
discussion in which course 
participants discuss a topic at 
the same time 
29. Organize and lead a course 
proj ect involving other 
participants 
30. Stay involved with the course 
without face-to-face interaction 
with the instructor 
Never 
-
3 0  







3 1  
4. 1 %  






Number and Percentage of Responses 
Almost 
Usually Almost Seldom Sometimes Always Never 
25 94 1 48 2 1 0  1 80 
3 .3 %  1 2 .4% 1 9.6% 27.7% 23 .8% 
24 96 1 52 1 9 1  1 7 1  
3 .2% 1 2 . 7% 20. 1 %  25 .2% 22.6% 
2 1  39  98 1 75 22 1 
2.8% 5 . 1 %  1 2.9% 23. 1 %  29.2% 
22 52 1 2 1  233 1 94 
2.9% 6.9% 1 6.0% 30.8% 25 .7% 
23 3 8  1 04 1 68 202 
3 .0% 5 .0% 1 3 .7% 22.2% 26.7% 
36 97 1 52 202 1 44 
4.8% 1 2 .8% 20. 1 %  26.8% 1 9 . 1 % 
5 1  1 05 1 8 1  1 97 1 24 
6 . 8% 1 4.0% 24.2% 26.3% 1 6 .6% 
35 63 1 56 209 1 73 
4.6% 8.3% 20.7% 27.7% 22.9% 
-
n Mean SD 
Always 
70 
757 4.72 1 .47 
9 .2% 
9 1  
75 8 4 . 74 1 .5 3  
1 2 .0% 
1 80 
758 5 .3 2  1 .49 
2 3 . 7% 
1 1 2 
756 5 .05 1 .42 
1 4 . 8% 
1 9 1  
757 5 .28 1 .5 7  
25 .2% 
89 
755 4 .64 1 .5 6  
1 1 .8% 
49 
749 4.35 1 .5 2  
6 . 5 %  
9 0  
755 4.80 1 .5 0  






3 1 .  Participate in group decision 
making 
3 2 .  Understand what other people 
are trying to convey in their 
writing. 
3 3 .  Give myself enough time to 
complete assignments. 
34.  Develop a relationship with 
another course participant 
3 5 .  Give constructive feedback to 
other course EarticiEants 
36.  Attach a file to an email 
message 
3 7.  Understand a concept from 
reviewing materials presented 
on several different websites 
3 8 .  Plan and manage my own 
leaming needs. 
39.  Communicate my thoughts and 
ideas in writing. 
40. Express my opinion on 




1 7  
2 .2% 
1 5  
2 .0% 
3 1  
4. 1 %  






1 7  
2 .2% 




Number and Percentage of Responses 
Almost 
Seldom Sometimes Usually 
Almost 
Never Always 
2 1  66 1 53 224 1 84 
2 . 8% 8 .7% 20.3% 29.7% 24.4% 
2 1  54 1 47 325 1 5 1  
2 . 8% 7 . 1 %  1 9.4% 43 .0% 20.0% 
1 9  62 1 3 8  248 204 
2.5% 8 . 2% 1 8 .2% 32.8% 26.9% 
33 1 1 5 1 67 224 1 3 8 
4.4% 1 5 .2% 22 .0% 29 .6% 1 8 .2% 
27 69 1 6 1  252 1 7 1  
3 .6% 9. 1 %  2 1 .3% 33 .4% 22.6% 
32 80 1 1 6 1 2 3  1 3 7  
4.3% 1 0. 6% 1 5 .4% 1 6.4% 1 8 . 2% 
24 67 1 27 2 1 9  1 94 
3 .2% 8 .9% 1 6.9% 29 . 1 %  2 5 . 8% 
1 7  5 3  1 20 246 202 
2.2% 7.0% 1 5 .8% 32 .5% 26.6% 
1 5  5 6  1 3 1  209 2 1 3  
2 .0% 7 .4% 1 7 .3% 27.6% 2 8 . 1 %  
1 4  47 1 05 1 87 229 
1 . 8% 6.2% 1 3 . 8% 24.6% 30.2% 
n Mean SD 
Always 
84 
755 4 .88  1 .40 
1 1 . 1 % 
4 1  
5 .4% 
756 4 . 80 1 .2 1  
7 1  
757 4.96 1 .30  
9.4% 
50 
758 4.50 1 .44 
6.6% 
56 
755 4.77 1 .33  
7 .4% 
2 1 6  
752 5 . 0 1  1 .82 
28 .7% 
95 
1 2 .6% 
752 4 .93 1 .46 
1 03 
758 5 .08 1 .34 
1 3 . 6% 
1 1 7 
758 5 . 1 2  1 .3 8  
1 5 .4% 
1 5 7  
759 5 .29 1 .42 
20.7% 
--
Figure 4 shows the age ranges reported for this study. Most respondents (75 .7%) 
were between 3 1  and 50 years old. For this variable, no subjects reported being less than 
20 years of age, 3 people (0.4%) were ages 2 1 -25, 68 people (9%) were ages 26-30, 1 5 1  
people (20. 1 %) were ages 3 1 -35, 1 5 5  people (20.6%) were ages 36-40, 1 58 people (2 1 %) 
were ages 41 -45, 1 05 people (14%) were ages 46-50, 85 people ( 1 1 .3%) were ages 5 1 -55 ,  
and 27 people (3 .6%) reported being 55  or older. Ten people (1 .3% of the total sample) 
either did not respond to this item or the response was uninterpretable. 
The survey also measured subjects' level of education. As depicted in Figure 5, 
the majority or subjects (86.3%) had attained a high school degree or equivalent, had two 
years of college, or had completed an associate's  degree. For this variable, 6 people 
(0.8%) reported they had not completed high school, 277 people (37.4%) had completed 
high school or equivalent, 362 people (48.9%) had completed two years of college or an 
associate's degree, 63 people (8.5%) had completed a bachelor's degree, 25 people 
(3 .4%) had some graduate work, and 7 people (0.9%) had completed a graduate degree. 
Twenty-two people (2 .9% of the total sample) did not respond to this item. 
The TOIS measured subjects' self-reported experience using computers as a 
demographic variable. As shown in Figure 6, subjects had a wide range of computer 
experience, though most considered themselves to have average or higher than average 
computer skills. Specifically, 38 people (5 . 1  %) reported very low computer experience, 
44 people (5 .9%) had low experience, 1 30  people ( 1 7 .4%) reported lower than average 
experience, 301  people (40.2%) had average experience, 1 36 people ( 1 8 .2%) were higher 
than average, 6 1  people (8 . 1 %) reported high experience, and 39 people (5 .2%) reported 
very high computer experience. Thirteen people ( 1 .  7% of the total sample) did not 
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Figure 6 
Histogram depicting subj ects' computer experience. 
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respond to this item. 
The next demographic variable assessed was reported experience with online 
instruction. As expected, responses on this item were in the lower ranges, as seen in 
Figure 7. A large portion of the sample, 70.7%, reported their experiences with online 
instruction were less than average. For this variable 2 1 3  people (28.4%) reported very 
low online instruction experience, 1 42 people ( 1 8 .9%) had low experience, 1 76 people 
(23 .4%) reported lower than average experience, 139  people ( 1 8 .5%) had average 
experience, 49 people (6.5%) were higher than average, 1 9  people (2 .5%) reported high 
experience, and 1 3  people ( 1 .7%) reported very high instruction experience. Eleven 
people ( 1 .4% of the total sample) did not respond to this item. 
The final demographic variable assessed was experience with using the Internet. 
As shown in Figure 8, subjects had a wide range of Internet experience, though the 
maj ority of subjects (68 .3%) scored in the middle three response choices, or the average 
ranges. Specifically, 54 people (7 .2%) reported very low Internet experience, 49 people 
( 6 .5) had low experience, 1 36 people ( 1 8 . 1 %) reported lower than average experience, 
266 people (35 .4%) had average experience, 1 1 1  people ( 14.8%) were higher than 
average, 70 people (9.3%) reported high experience, and 66 people (8.8%) reported very 
high computer experience. Ten people ( 1 .3% of the total sample) did not respond to this 
item. 
As stated previously, the primary research goals guiding this study were the 
development and statistical analysis of an assessment of online instruction self-efficacy. 
The next section addresses the first research question, which sought to develop a 
theoretical model of the factors for online instruction. 
92 
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Figure 7 
Histogram depicting subjects ' online instruction experience. 
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Figure 8 
Histogram depicting subjects' Internet experience. 
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Research Question One: What are the Salient Factors of Online Instruction Self 
Ef icacy? 
The study employed exploratory factor analysis procedures, as described in the 
methodology section in Chapter III, to answer the first research question. The factor 
analysis process for this study had four main steps: (a) assessing the fitness of the dataset 
for factor analysis procedures, (b) completing the initial factor analysis examination, (c) 
refining the final factor model, and (d) identifying and defining the underlying factor 
structure and theoretical model. 
Fitness for factor analysis. 
Determining the fitness of the dataset for factor analysis included several 
methods: (a) level of intercorrelation among variables, (b) reliability of variables, (c) 
sample size, and (d) two tests of fitness: Bartlett' s  test of sphericity and the Kaiser-
Meyer-Olkin measure of sampling adequacy (Kaiser, 1 97 4, 1 9 8 1  ) . Nunnally and 
Burnstein ( 1 994) suggested that variables should have a moderate level of correlation 
with the other variables to make patterns easier to distinguish in factor analysis. Variables 
for this data set are moderately correlated, as seen in the full correlation matrix displayed 
in Appendix F, suggesting that the data set was acceptable. 
Rummel ( 1 970) suggested that most problems with factor analysis could be 
resolved by using a sufficient sample size, which should be greater than 300. That 
condition was satisfied with this sample. Tests of significance for fitness included the 
Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy, which can range from zero 
to one. This sample yielded a KMO value of .974, which was considered more than 
acceptable according to standards set by Kaiser ( 1 974). Bartlett' s  test of sphericity was 
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also used to analyze the appropriateness of factor analysis techniques, and was found to 
be statistically significant, X2 = 1 6,866 (df= 406) = p <=.000. 
Another measure of the fitness of the dataset for factor analysis procedures is the 
examination of Kaiser's Measurement of Sampling Accuracy (MSA) as described by 
Kaiser ( 198 1  ) .  The MSA statistic is used to indicate whether the study included enough 
subjects based on the number of factors extracted and number of variables. Generally, an 
MSA of .50 or better is adequate. The MSA ratings for each variable in this dataset was 
greater than .90, as seen in the anti-image correlation matrix diagonals, presented in 
Appendix G. This dataset was fit for factor analysis procedures based on these tests and 
recommendations. 
Initial factor analysis. 
An initial factor analysis examination of the test data was completed using all 40 
items from the final TOIS instrument, employing an orthogonal (Varimax) rotation and 
principal component factor extraction method, as described in factor analysis procedures 
discussed in Chapter III. Appendix H contains the rotated factor loadings, more 
technically described as factor pattern coefficients (Nunnally & Bernstein, 1 994), and 
total variance explained in this initial examination. 
The initial factorial examination resulted in a four-factor solution, using the 
default criterion of inclusion of all factors with an eigenvalue greater than one, a typical 
standard. Yet it could overestimate the number of meaningful factors (Nunnally and 
Bernstein, 1 994). The four-factor solution presented several problems. First, an 
examination of the scree plot (Figure 9) of the eigenvalues indicated a three-factor 
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Figure 9 
Scree plot for initial factor analysis examination (40 items). 
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flatten after the third factor. Additionally, the fourth factor was nearly excluded from the 
analysis due to its having an eigenvalue near 1 ( 1 .079), which shows that the fourth factor 
was not explaining much in the data set. As further support that the initial model was not 
sufficient, the initial factor modeling process took 1 5  iterations, which is somewhat high, 
indicating the lack of fit of this model for the data. 
In examining the meaningfulness of the factors, since the goal of exploratory 
analysis is to provide understanding of the underlying structure of the dataset, the fourth 
factor also posed problems. The items in the fourth factor did not lend themselves to a 
clearly interpretable relationship, and a three-factor structure seemed the most 
conceptually interpretable factor structure consistent with the data. 
The next step of the model-fitting process was to remove unnecessary items to 
produce a better fitting model. A combination of removing the seven items that loaded 
highest on the fourth factor (items 1 7, 26, 32, 33, 38, 39, and 40), as well as excluding 
four items that did not make the established .50 loading cutoff rule (items 7, 1 5 , 1 8, and 
1 9) reduced the total number of survey items used for factor analysis from 40 to 29. 
Final factor analysis and model. 
The next step in the exploratory factor analysis process was to reexamine the 
reduced variable list (29 items instead of 40) for factor structure. Since the initial analysis 
had revealed a three-factor structure, it was not surprising that the secondary phase of 
factor analysis found three factors using the default criterion of inclusion of all factors 
with an eigenvalue greater than one, after the removal of the 1 1  non-useful items. Figure 
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1 0  shows the scree test results for the 29-item model, which also indicated that the three-
factor solution was appropriate. 
Table 5 shows the specific eigenvalues for the first five factors using the principal 
components extraction method. Table 5 also shows the initial variance explained for each 
ofthe four factors identified by the default criteria of eigenvalue > 1 .  Additionally, the 
table displays the percentage of variance accounted for by the individual factors after 
orthogonal rotation. The first factor explained 28.6 % of the variance in the sample data, 
while the second and third factors explained 22.8% and 1 7. 1  % of the variance, 
respectively. In total, this three-factor model explained 68.7 % of the variance in the 
sample dataset. 
Table 6 displays the rotated factor matrix for the 29 variables used for the 
secondary factor analysis procedure, along with their loadings. The table also presents the 
variables ordered by the primary factor on which they loaded. Appendix I provides the 
total loading for all variables on all factors, as well as the reproduced correlational matrix 
for this model . 
Table 5 
Eigenvalues: Total Variance Explained, First Five Factors 
Initial Eigenvalues Rotated Sums of Squared Loadings 
I 
Factor Total % of Variance Cum. % Total % of Variance Cum. % 
1 1 6.553 57.078 57.078 8 .3 1 2  28 .663 28.663 
2 1 .927 6.644 63 .722 6.637 22.887 5 1 .550 
3 1 .45 1 5 .005 68.727 4.98 1 1 7. 1 76 68.727 
4 .724 2.497 
I 
7 1 .224 i I 
5 .628 l 1 .952 73.388 J 
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Figure 1 0  
Scree plot for final factor analysis examination (29 items). 
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Table 6 
Rotated Factor Matrix (Loadings by Factor) For Final Afodel 
Factor 
Item 1 2 3 
6 .  Find my way (navigate) around websites .793 
8 .  Use an Internet browser . 783 
1 0. View an attachment from an incoming email message .785 
1 1 . Use email to communicate effectively with other participants .695 I I I 
1 2 .  Download and install software for my Internet browser that . 8 1 6  
is needed for the course 
14 .  Evaluate the quality of information found on a website ' .536 
16 .  Follow standard online etiquette guidelines .6 1 8  
20. Learn to use new software required for the course ! .645 
2 1 .  Save a document from the Internet .801 
25 .  Find information on a website that offered keyword search .682 
27. Use email to communicate effectively with my instructor . 6 19  
36 .  Attach a file to an email message .760 
3 7 .  Understand a concept from reviewing materials presented on .629 
several different websites 
22. Address disagreements between course participants online . 5 1 8  .637  
1 23 .  Keep appointments to meet other participants online for .677 
I scheduled events 
24. Participate in a discussion group in which the topic is .660 
I 
discussed over a period of time by leaving a message for ' I participants 
28 .  Participate in a live online discussion in which course .693 
participants discuss a topic at the same time 
29. Organize and lead a course project involving other .722 
participants 
3 1 .  Participate in group decision making .75 1 
34. Develop a relationship with another course participant .766 
35 .  Give constructive feedback to other course participants .738 
30. Stay involved with the course without face-to-face .594 .552 
interaction with the instructor 
1 .  Complete a project with other course participants .500 . 5 1 8  
2 .  Take an online test on course subject matter .706 
3 .  Stay involved with the course without face-to-face .739 
interaction with other course participants 
4. Work alone .690 
5 .  Learn from information presented in a video format . 739 
9. Critique my instructor's performance in teaching the subject I .547 matter online 
1 3 .  Learn from the information presented in an audio format .596 
1 0 1  
Table 7 shows the reliability test results for the reduced model with 29 items. The 
results indicate that reliability was not an issue for the final implementation dataset and 
the final factor analysis model was accepted as reliable. 
In comparing the initial factor analysis results with the secondary analysis, the 
three-factor solution determined with the revised item list provided a simplified model 
that accounted for as much sample variance as did the initial four-factor structure. 
Additionally, the factor analysis rotation process took only seven iterations, compared to 
the 19  iterations of the initial four-factor solution, providing support that the three-factor 
structure was a better fit for this dataset. As further support of this model, the initial four-
factor model accounted for 68.35% of the sample variance using all 40 items, whereas the 
subsequent three-factor model accounted for 68.73% variance using the remaining 29 
after exclusion of 1 1  variables that loaded on the excluded fourth factor or had < .50 
loadings. In total, these findings suggested that the revised model provided a better 
fitting, simpler model than did the initial factor analysis. 
Table 7 





Survey Items Included 
1 4  total items 
(Q6, 8, 1 0, 1 1 , 1 2, 1 4, 1 6, 20, 2 1 ,  22, 
25, 27, 36, 37) 
1 0  total items 
(Ql, 22, 23, 24, 28, 29, 3 0, 3 1 , 34, 
35 )  
8 total items 
(Ql, 2, 3 , 4, 5 , 9, 1 3 , 30) 
Overall reliability test for final 29 item model : 
Note. Underlined items cross-load onto more than one factor. 
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Cronbach' s Alpha 
Alpha = .964 
Alpha = .942 
Alpha = .895 
Alpha = .973 
As an alternative method to make sure the derived three-factor model was the best 
fit for the data, the original 40 items were forced to three factors to see if such a model 
would provide a better fit compared with dropping items from the fourth original factor. 
In comparison, the model of all items forced to three factors explained less variance 
(65 .6% compared to 68.7%), took more iterations (nine compared with seven), and used 
more items (38 compared with 29), than did the four-factor model. Additionally, the 
factor structure was less clear in interpretation. Based on this comparison, the derived 3-
factor model was the best fit for this dataset. 
Defining the final factor structure. 
In defining the three factors uncovered in the final factor analysis procedure, the 
researcher used a causal naming process, as described by Rummel ( 1 970). In using the 
causal type of factor names, the researcher attempted to choose names that explained the 
underlying influences that caused particular variables to load on a factor. Table 8 presents 
the definitions of the three factors identified in this study: Internet I technology behaviors, 
collaborative behaviors, and individual behaviors. 
Table 6 and 7 identify three variables (items 1 ,  22, 30) that load on two factors at 
the defined minimum loading level, .50.  Researchers have preferred that variables load 
only on one factor highly, and load much lower on other factors (Rencher, 1 995). 
However, this is often not the case, which makes interpretation more difficult. The three 
items were retained for this study based on their strength and perceived logical 
relationship, even though researchers sometimes drop cross-loading items. 
Two items, 1 and 30, loaded at > .50 on both the collaborative and the individual 
behaviors factors. Item one, which addressed completing a project with other course 
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Table 8 
Names and Definitions of the Factors for the Derived Model 
Factor Name 
Factor One: 






Technological and Internet skills used in online 
instruction; it covers issues including downloading 
and installing browser software, saving and 
sending documents, navigating websites and using 
Internet browsers, and using email for a variety of 
tasks. 
Working with others in an online environment; it 
covers issues such as developing relationship with 
other course participants, participating in group 
decision making online, giving feedback to others, 
organizing and completing group projects, and 
participating in asynchronous and synchronous 
group communications. 
Activities that tend to be solitary and require the 
inqividual to work alone in online instruction; it 
covers issues including participating without face­
to-face interaction with other students or the 
instructor, learning from information in video and 
audio formats, taking online exams, and working 
alone. 
1 04 
participants, is logically supported as impacting both factors since group project typically 
include both an individual component to the assignment as well as requires the 
participant to interact and coordinate the project with other peers. Similarly, item 30, 
which assessed participants' ability to stay involved with the course without face-to-face 
interaction with the instructor, could contain elements ofboth individual and 
collaborative behaviors. It has a component of interacting with others, the instructor in 
this case. The absence of that interaction is related to the individual behaviors factors . 
Item 22, addressing disagreements between course participants online, cross-loaded on 
both the Internet I technology and collaborative behaviors factors. This also is logically 
supported, since the Internet I technology factor was a major indicator of self-efficacy in 
this study. Possibly subjects were considering not only the collaborative nature of 
addressing disagreements with a peer, but also how the technology would impact the task 
since face-to-face contact is limited. 
In summary, to answer the first research question, which sought to identify the 
salient factors of online instruction self-efficacy, a two-stage factor analysis procedure 
produced a three-factor model. This three-factor model accounted for much of the 
variance found in the dataset (68.7 %) and identified three relatively equal factors for 
describing online learning self-efficacy: 
1 .  A 1 4-item factor related to the Internet and to technological behaviors 
involved in participating in online instruction (explaining 28.6 % of the 
variance), 
2 .  A 1 0-item factor characterized by collaborative behaviors related to online 
instruction (explaining 22.8% of the variance), and 
3 .  An 8-item factor related to individual behaviors for online instruction self­
efficacy (explaining 1 7. 1 % of the variance). 
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This three-factor model was used in subsequent analyses to address the remaining 
research question on the sample demographic variables and the six related research 
hypotheses. 
Research Question Two: Do Self-Ef icacy Beliefs Change Significantly for the Sample 's 
Demographic Variables? 
To answer the second research question, two Multiple Analysis of Variance 
(MANOV A) tests were completed, since the study contained multiple dependent 
variables (three factors consisting of a total of 29 items). MANOV A tests allow not only 
for multiple dependent variables but also provide a more powerful test of significance for 
a large sample, and reduce error rates relative to those that occur in a series of univariate 
ANOVAs (Diekhoff, 1992). For this study, the MANOVA tests examined only main 
effects and did not test interaction effects between demographic variables. The first 
MANOVA test examined the gender, age, and level of education ofNJATC electrician 
instructors for effect with the three identified factors. The second MANOV A tested the 
extent of computer experience, experience with online instruction, and extent of Internet 
experience for subjects in relation to the three identified factors. The study employed 
Tukey-Kramer's post-hoc tests when the individual tests were significant. The Tukey-
Kramer post-hoc test on mean differences is similar to the Tukey Honestly Significant 
Different (HSD) test, but is theorized to better accommodate unequal sample sizes 
(Kramer, 1 956) .  The post-hoc comparisons report relationships among group levels for 
the independent variables (demographic variables) compared to the three factors 
(dependent variables). Appendix J presents the actual mean scores for each demographic 
variable. Each test is reported in order of research hypothesis addressed. 
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Ho 1 :  There will be no significance difference in online instruction self-efficacy 
beliefs regarding gender as measured by the survey instrument among subjects. 
To test this research hypothesis, the MANOVA overall test was examined. The 
MANOVA test (Wilks' Lambda = .44 1 ,  F(3, 723) = . 899, p = .44 1 )  did not suggest 
significant differences existed between female and males in response to the three factors. 
As previously noted, the number of female subjects was only 3 1  ( 4. 1%) and was not a 
very reliable distinction for the purposes of this study. 
H02: There will be no significance difference in online instruction self-ef icacy 
beliefs regarding age as measured by the survey instrument among subjects. 
The overall MANOVA test (Wilks' Lambda = .955, F(2 1 ,  2077) = 1 .594, p = 
. 042) suggested that significant differences existed between the different age groups of 
subjects in response to the three factors. However, the individual ANOVA tests for age 
did not support that there was a difference, as shown in Table 9.  The hypothesis was not 
rejected that different age groups scored differently for the three factors. A cursory 
examination of the post-hoc test revealed that the youngest group (age 20 or younger) 
could have been somewhat different from the other age groups for the Internet I 
technology behaviors factor and for the individual behaviors factor. That group was not 
different from the other age groups for the collaborative behaviors factor. However, since 
Table 9 
Univariate ANOVA Test for Age 
Type III 
De_eendent Variable Sum of Sguares df F Significance 
Internet I Technology Behaviors 1 5 .009 7 1 .322 .237 
Collaborative Behaviors 7.64 1 7 .764 .6 1 8  
Individual Behaviors 5.303 7 .6 1 3  .746 
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only three subjects were ages 20 or younger, this data did not seem very reliable. 
Ho3 : There will be no significance difference in online instruction self-efficacy 
beliefs regarding educational achievement as measured by the survey instrument among 
subjects. 
In examining the effect of educational achievement upon factor scores, the overall 
MANOVA test (Wilks' Lambda = .967, F(1 5, 1 996) = 1 .633 , p  = .058) revealed that 
there was no significant difference between levels of education for the three factors. A 
cursory examination revealed that the data mean scores for the subjects that had not 
completed high school (n=6) possibly was influencing the data. 
H04: There will be no significance difference in online instruction self-efficacy 
beliefs regarding extent of computer experience as measured by the survey instrument 
among subjects. 
Table 1 0  shows the MANOVA test (Wilks' Lambda = .886, F(1 8, 2056) = 4.985, 
p < .00 1 ), which indicated significant differences existed between levels of response for 
extent of computer experience and responses to the three factors. The individual ANOV A 
test for extent of computer experience also indicated some differences existed in the 
levels of computer experience compared to underlying online instruction self-efficacy 
factors. For extent of computer experience, the levels of responses were different for the 
Internet/technology behaviors factor and for the individual behaviors factor but not for 
the collaborative behaviors factor. Table 1 1  presents the results of the Tukey-Kramer 
Table 1 0  
Univariate ANOVA Test for Extent of Computer Experience 
Dependent Variable 




Sum of Squares 
42.353 
1 2. 1 97 














post-hoc test. The table shows differences among levels of computer experience for the 
significant factors. For all post-hoc tests, the means scores for the sample data 
conveniently followed the Likert scale order from lowest to highest. For example, the 
lowest mean score for the sample data corresponded to the "low" computer experience 
response, while the highest mean score corresponded to the "very high" computer 
experience response. A common underline connects groups for which the Tukey-Kramer 
test did not detect any significant differences based on mean score. Table 1 1  shows that 
mean scores for both the Internet/technology behaviors factor and the individual 
behaviors factor were significantly higher as level of reported computer experience 
increased. For the Internet I technology behaviors factor, nearly every level had a 
Table 1 1  
Tukey-Kramer Post-Hoc Comparison of Mean Scores for Extent of Computer Experience 
Groups on Two Factors 
TOIS Factor 
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significantly different mean from the other groups. The individual behaviors factor was 
not as discrete, however the lowest response means were significantly different from the 
highest response means. 
Ho5 : There will be no significance difference in online instruction self-efficacy 
beliefs regarding extent of online instruction learning experiences as measured by the 
survey instrument among subjects. 
In testing this research hypothesis, the MANOVA overall test (Wilks' Lambda = 
.944, F(1 8, 2056) = 2.350, p = .00 1 )  suggested significant differences existed in the 
scores for the different levels of online instruction experience on the established online 
instruction self-efficacy factors. The individual ANOV A test for extent of online 
instruction experience, shown in Table 12,  indicated some differences existed in the 
scores for self-efficacy factors for the different levels of online instruction experience 
seen in the sample data. The ANOV A revealed that for extent of online instruction 
experience, the levels of responses were different for the collaborative behaviors factor 
but not for the Internet/technology behaviors factor or for the individual behaviors factor. 
Table 1 3  shows the Tukey-Kramer post-hoc test results, which indicated that mean scores 
for the collaborative behaviors factor were significantly higher as the level of reported 
online instruction experience increased. 
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Univariate ANOVA Test for Extent of Online Instruction Experience 
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Table 1 3  
Tukey-Kramer Post-Hoc Comparison of Mean Scores for Extent of Online 
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H06: There will be no significance difference in online instruction self-efficacy 
beliefs regarding extent of Internet experience as measured by the survey instrument 
among subjects. 
In testing the effect of Internet experience by factor structure, the overall 
MANOVA test (Wilks' Lambda = .88 1 ,  F(1 8, 2056) = 5 .25 1 , p  = < .00 1 )  suggested 
significant differences existed in the scores for the different levels of Internet experience 
on the online instruction self-efficacy factors. Table 1 4  shows the individual ANOVA 
test for extent of Internet experience, which indicated that differences existed in the 
scores for two of the self-efficacy factors for the different levels of Internet experience 
reported by subjects. 
The ANOV A revealed that for extent of Internet experience, the levels of 
responses were different for the Internet/technology behaviors factor and for the 
collaborative behaviors factor, but not for the individual behaviors factor. Table 1 5  
presents the Tukey-Kramer post-hoc test results, which indicated that mean scores for 
both the Internet/technology behaviors and collaborative behaviors factors were 
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Table 14  
Univariate AN OVA Test for Extent of Internet Experience 
Dependent Variable 
Internet I Technology Behaviors 
Collaborative Behaviors 
Individual Behaviors 
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significantly higher as the level of reported Internet experience increased. 
Summary of Findings 
Findings for this study included two sections: the findings for the analysis of the 
pilot study data and the final sample data analysis. The findings of the final sample data 
included three sections: (a) descriptive statistics, (b) the exploratory factor analysis 
results used to answer the first research question regarding identifying the salient factors 
of online instruction self-efficacy, and (c) the MANOVA and post-hoc test results used to 
answer the second research question focusing on the significance of the demographic 
variables assessed in the survey in relation to online instruction self-efficacy. 
Pilot Instrument 
College students and adults involved with professional development served as a 
pilot group in the second phase of pilot study for this research. The purpose was to assess 
internal consistency and reliability. Reliability coefficients for the pilot were computed 
for perceived groupings of items according to topic, as well as for all 40 items. The high 
internal reliability coefficients found justified acceptance of the survey as the final form 
of the TOIS instrument. 
Final Sample Data 
The findings for the final data sample included descriptive statistics for the 40 
survey items and the 6 demographic variables. Additionally, findings were reported for 
each research question and hypothesis established for this study. 
Descriptive statistics. 
The descriptive statistics reported for the final data included individual item 
results for the survey instrument. Item means revealed that average self-efficacy beliefs 
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for a11 40 items on the survey were between "sometimes" and "almost always". The 
demographic variables revealed that the sample ofNJATC electrician instructors in the 
study were mostly middle-aged males. Most subjects had completed high school and 
many had at least two years of post-secondary education. In reporting their experiences, 
subjects reported having mostly average experience with computers, little experience 
with online instruction, and a wide range of Internet experience. 
Exploratory factor analysis findings. 
This study employed exploratory factor analysis procedures to address the first 
research question: What are the salient factors of online instruction self-efficacy? Based 
on the first step in the exploratory factor analysis process, assessing the fitness of the data 
for factor analysis, the data was acceptable for factor analysis based on intercorrelation 
among variables, reliability, sample size, and three statistical measures of data adequacy. 
Other results of the exploratory factor analysis process included: 
1 .  The initial factor analysis procedure suggested the elimination of 1 1  items 
from the initial 40-item survey, which allowed the reduced 29-item model to 
account for the same amount of variance seen in the sample data, but used less 
items and fewer factors, and provided a better model of the data. 
2. The final factor analysis procedure used a principal component extraction 
method with orthogonal rotation and resulted in a three-factor solution that 
accounted for 68.7% of the variance seen in the sample data. 
3 .  The variables that loaded at the .5 level on the three factors were similar 
enough to allow definition of the factors, which included an Internet I 
technology behaviors factor, a collaborative behaviors factor, and an 
individual behaviors factor. These factors were defined further in Table 8 .  
Demographic analyses. 
The study employed demographic procedures to answer the second research 
question: Do the self-efficacy beliefs of instructors change significantly for the 
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demographic variables of gender, age, educational achievement, age, extent of computer 
experience, extent of personal online instruction learning experiences, and extent of 
Internet experiences for the sample data? 
1 .  Subjects' online instruction self-efficacy beliefs were not significantly 
different regarding gender as measured by the TOIS instrument. 
2 .  Subjects'  online instruction self-efficacy beliefs were not significantly 
different regarding age as measured by the TOIS instrument. 
3 .  Subjects' online instruction self-efficacy beliefs were not significantly 
different regarding level of educational attainment as measured by the TOIS 
instrument. 
4. Level of computer experience was significant for online instruction self­
efficacy beliefs. Subjects with less computer experience had significantly 
lower self-efficacy beliefs compared to subjects with more computer 
experience. This effect was found for only the Internet I technology behaviors 
and individual behaviors factors. 
5 .  Self-efficacy beliefs on the collaborative behaviors factor were significantly 
lower for subjects with little online instruction experience compared to 
subjects with more experience. 
6 .  Subjects with low Internet experience had lower self-efficacy scores on both 
the Internet I technology behaviors and on the collaborative behaviors factors 
compared to subjects with higher levels of Internet experience. 
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CHAPTER V 
Conclusions, Implications, and Recommendations 
The primary objectives set for this study were to examine the variable 
relationships of the TOIS through the use of exploratory factor analysis procedures and to 
develop a model of the underlying characteristics of online instruction self-efficacy. The 
TOIS was developed based on a review of the literature and expert review. Subject matter 
experts in the areas of online instruction and self-efficacy reviewed the TOIS for face 
validity. After revision of the TOIS, pilot testing revealed internal consistency and 
reliability. In the final testing of the instrument, exploratory factor analysis procedures 
exposed the salient characteristics of online instruction self-efficacy, based on sample 
data collected from the electrician instructor population attending the NJATC National 
Training Institute in August 200 1 .  An additional goal for this study was to determine the 
relationship of the sample's demographic variables to their online instruction self­
efficacy beliefs. This section details conclusions, implications and recommendations 
based on this study. 
Conclusions 
This chapter presents conclusions for this study in several sections, including: (a) 
conclusions based on the findings of the study, (b) possible alternative hypotheses for 
results found, (c) impact of the study, and (d) strengths, weaknesses and limitations ofthe 
findings. 
Conclusions Based on the Findings of the Study 
The findings of the final TOIS testing included two main divisions: (a) 
exploratory factor analysis results used to answer the first research question regarding 
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identifying a factor model of online instruction self-efficacy, and (b) the MANOV A and 
post-hoc test results used to answer the second research question addressing the 
significance of the demographic variables to online instruction self-efficacy. Conclusions 
based on these findings are offered for each research question established at the onset of 
this study. 
Research question one: What are the salient factors of online instruction self­
efficacy? 
For this study and sample, the TOIS adequately and successfully measured the 
psychological construct of self-efficacy beliefs related to the domain of online 
instruction. The factor model of online instruction self-efficacy reported in this study fit 
the data well, accounted for a large portion of the variance, and was logically 
interpretable. The three factors found in this study make logical sense in relation to the 
components of online instruction. 
It is not surprising to have found an Internet/technology behaviors theme in this 
research. The domain of online instruction includes not only the tasks typical of any 
instructional experience but also requires the participant to complete many of these tasks 
using a tool, the computer, to mediate the distance between the participant and the 
instructor, and the distance between the participant and other peers. Skill for online 
instruction cannot be equated skill for using the computer. Instead, the computer and the 
Internet must be seen as a technology used to facilitate the instructional experience, 
analogous to the use of a telephone to facilitate conversation. A conversation between 
two people standing face-to-face is different from the same conversation being conducted 
through a telephone, a technological device designed to mediate the distance between two 
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speakers. The difference is that one cannot view the facial expressions, hand gestures, or 
other minute visual details of the conversational process. However, a person must have 
the skills of using a phone to participate in the conversation. It is logical that computer, 
technology, and Internet skills are important to people participating in online instruction 
and of special concern to people who feel their ability to use the tools are limited. This 
hypothesis is support by the findings of this research. To take the analogy further, in 
some situations basic skill in communicating using the telephone is not enough. Skills in 
using the telephone for conference calling allow communication with many people at the 
same time. Similarly, new computer and Internet browser skills may be needed to use the 
computer for synchronous communication. 
In addition to the Internet/technology behaviors factor, which was supported by 
. 
the literature (Harasim, 1 990; Khan, 1 997), two other factors emerged. Analysis also 
produced collaborative behaviors and individual behaviors factors. Findings from several 
studies supported the collaborative behaviors factor for online instruction self-efficacy 
found in this study (Harasim, 1 990; Jiang, 1 998; Khan, 1 997; Mcinerney & Mcinerney, 
1998; Palloff & Pratt 1 999). Unless an instructional experience is truly self-directed, that 
is, planned, initiated and completed without outside assistance, some collaboration is 
involved if just with the instructor or leader. As mentioned previously, in online 
instruction experiences collaboration may require specific technological tools. Outside of 
the ability to use the technologies to achieve online collaboration, there are some aspects 
of collaboration that may be underlying the theme found in this study. Just as the persons 
involved a telephone conversation are missing visual cues due to changing the process 
from face-to-face to communication at a distance, it is likely that that the collaboration 
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process from a distance is altered compared to face-to-face collaboration. Self-efficacy 
judgments regarding collaborative behaviors found in this study may have been directed 
at either the tools used for collaboration or at the inherent issues related to collaborating 
at a distance. That is an issue for further study. 
While depending on the curriculum content, it is fair to say that much of the work 
in typical instructional experiences at least has an individual component, even in 
collaborative projects. Rarely does a person collaborate without having an individual 
responsibility. The third factor identified in this study, individual behaviors, reflects this 
idea. The items that correlated with this factor focused on the solitary aspects of 
participating in online instruction. It is interesting that this factor did not include elements 
of self-regulation or self-directedness as was suggested by the literature. In fact, items 
written specifically to address self-directedness and self-regulation in the learning process 
did not show up at all in any factor. This issue is addressed further in the 
recommendations section of this chapter. 
Research question two: Do self-efficacy beliefs change significantly for the 
sample 's demographic variables? 
Several of the demographic factors assessed were important, while others did not 
play a role in online instruction self-efficacy beliefs. While age and gender were not 
significantly related to self-efficacy for this sample, these demographics are problematic 
due to the sample used. The low number of female electrician instructors in the sample 
does not provide adequate comparisons by gender. Similarly, results found with regards 
to the age demographic cannot be used to rule out an effect of age on self-efficacy belief 
due to the homogeneous population used. While level of educational achievement was 
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not significant, the degree of uniformity of this population may have masked any effect 
on online instruction self-efficacy. It is quite possible that level of educational attainment 
does play a role in self-efficacy beliefs. That will have to be identified in further studies 
with populations that have a wider range of educational experiences. 
Subj ects ' reported prior experiences with computers, online instruction, and using 
the Internet were significantly related to at least one of the three identified factors. The 
literature reviewed in this study provided support for the relationships of these 
experiences to self-efficacy beliefs. As expected, higher levels of experience with the 
tools and methods of online instruction correlated with higher levels of self-efficacy. 
According to self-efficacy theory, mastery experiences can positively affect self-efficacy 
(Bandura, 1 997). This study provides support for this relationship. 
Levels of online instruction experience generally were low for this sample. 
However, the overall means for the TOIS items indicated that many subjects felt they 
could complete the assessed online instruction tasks without extensive prior experience 
with online instruction. The literature supports several possible explanations for this 
finding. While not having a great deal of previous mastery experiences with online 
instruction, the strength of subjects' self-efficacy belief may have been related to 
generalization of learning ability. 
As proposed by Bandura ( 1 997), it is possible that one could generalize the ability 
to learn. For example, participants may have reflected on their ability to take a test in a 
traditional class and may have determined the online instruction format did not really 
effect their test-taking ability. Hence their previous experience with online instruction did 
not relate to that Internet I technology variable. Alternatively, it may be more appropriate 
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to think of the ability to learn as being a primary ability that is generalizable to many 
types of learning. Instead of generalizing from learning task to learning task (e.g., "I 
know how to drive a car. Therefore I can learn to drive a truck"), it may be that a 
complex interaction of experiences, beliefs, and personal factors, allows a person to 
gauge his or her ability to learn based on the particular domain (e.g., "I can learn to drive 
a car; and I can learn to drive a truck, since they are closely related and because I have a 
high belief in my ability to learn manual tasks requiring a high degree ofbody-eye 
coordination"). Similarly, subjects' self-efficacy beliefs may be unaffected by the domain 
of online instruction if they perceived the characteristics of the specific task to not be 
altered by the online format. 
Subjects with lower scores for online instruction experience scored lower on 
collaborative items compared with subjects who had more online instruction experience. 
It is possible that the subjects perceived a difference in characteristics for online 
instruction collaborative tasks compared to face-to-face collaboration. The reader might 
conclude that subjects who did not have much experience with online instruction were 
unsure of how they would interact with peers in an online course. 
For this sample, more experience with the Internet was related to higher self­
efficacy beliefs for survey items relating to the Internet, which is quite logical and 
follows Bandura's  ( 1 997) conceptualization ofthe importance of mastery experiences. 
This interpretation also applies to the relationship seen between computer experience and 
the Internet/technology factor. It does add to the validity of the study that the data 
supports these theoretical relationships, as well as contributes to the interpretation of the 
hypothetical construct proposed. 
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Alternative Explanations for the Findings 
With exploratory factor analysis, the researcher must be concerned with spurious 
results. It is possible for chance to be responsible for the factor structure uncovered 
(Nunnally & Bernstein, 1 994) and for the postulations of factor interpretation to be 
figments of the researcher' s  mind. Additionally, the factor extraction method used for 
exploratory factor analysis involves a degree of subjectivity, such as the inspection of 
scree plots. Even with these chances for error, the three-factor solution found in this study 
appears robust based on the variance explained, the salient variables identified and the 
strength of their loadings. However, it is necessary to replicate the factors found in this 
study with other populations to be sure of the validity of the underlying theoretical 
structure of online instruction self-efficacy. 
Strengths, Weaknesses, and Limitations of the Study 
While this study was a comprehensive research endeavor, and some aspects of 
this research were robust, other areas need further refinement. An examination of the 
methodological and testing phases identified several strengths and weaknesses. The study 
also had several limitations to its usefulness. 
Strengths. 
Strengths of this study included the theoretical basis for the study, the size of the 
final test population, the high survey return rate, and the robustness of the findings. 
Additionally, the two-phase pilot-testing procedure strengthened the validity and 
reliability of the TOIS instrument. The study also had the following specific strengths: 
1 .  The exploratory factor analysis methods used were appropriate for the 
objectives and goals of this study. 
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2 .  The large sample size for this study allowed for a reliable analysis of online 
instruction self-efficacy beliefs. 
3. The underlying factor analysis model, resulting in three main factors of online 
instruction self-efficacy beliefs, was a good fit for the data and seemed to have 
reasonable explanatory power. 
4. A survey instrument was developed that appeared to measure the 
psychological construct of online instruction self-efficacy. 
5 .  The findings for the study were robust. This i s  bolstered by the fact that the 
dataset contained obvious cases in which the responses seemed suspect or 
possibly were completed with little attention. However, all data was included 
without deletions or changes to avoid researcher bias. 
6 .  With the exception of a self-regulation/self-directedness factor, the findings 
supported the components explored in the literature review and proposed in 
the theoretical framework for this study. While the compartmentalization of 
some items was not as expected, the underlying structure found was 
interpretable. 
Weaknesses. 
Weaknesses of this study included the homogeneity of the surveyed population, as 
well as the use of a single population in testing the TOIS. While the study employed a 
non-probability sampling method, the high survey return rate aided inference back to the 
population studied. Several other specific weaknesses were also present in this study: 
1 .  A major weakness of this study is the use of a single population. Replication 
with other populations is necessary to validate the findings of this study, the 
usefulness of the TOIS, and the predictive usefulness of the underlying factor 
structure found. 
2. In this study, face validity only was assessed. Other measures of reliability 
such as criterion-related validity and construct validity are important in 
verifying the usefulness of a survey (Isaac & Michael, 1 995). 
3 .  This study used only exploratory factor analysis procedures. The use of 
confirmatory factor analysis procedures with other datasets may help establish 
the validity ofthe three-factor structure found in this study. 
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4. The TOIS included no negatively worded items. It is possible that subjects 
developed a response set to the positively worded statements contained in the 
survey instrument. Unfortunately, assessing self-efficacy beliefs does not 
easily accommodate negatively worded items since the basic concept is to 
inquire about the subject's  belief in his or her ability to do something. It is 
uncommon to assess the subject's belief in his or her ability to not do 
something, or to do something that is clearly improper. It may be possible to 
use level of difficulty of domain activities as a method of reducing response 
set. Recording a low self-efficacy belief for a difficult domain activity after 
scoring high on an easy task could reduce response bias without the use of 
negative items. 
5 .  It i s  possible that characteristics unique to the group studies resulted in 
findings that would not be important to other groups. For example, it can be 
hypothesized that the electrician instructor subjects of this study may have 
less experience in using "chat rooms" as compared to a younger population. 
Such a difference in experience could change subjects' views of using 
synchronous communication Internet tools to collaborate with peers. 
6. This study included an older age group than some people involved with online 
instruction, such as entering college freshmen. It seems likely that self­
efficacy beliefs related to learning could vary based on age. This study did 
find some possible differences based on age. However, these were limited due 
to the few younger participants in the study group. 
Limitations. 
Limitations of this study included the use of self-assessment procedures, as well 
as the non-probability sampling method employed. Additionally, the exploratory nature 
of this study precluded construct or criterion-related validity examinations. The study 
also had the following specific limitations: 
1 .  This study did not develop a survey instrument to provide highly specific 
information regarding online instruction self-efficacy or to remedy incidents 
of low self-efficacy beliefs. 
2 .  The study did not examine subject preparedness for or actual ability to 
participate in online instruction. Therefore no comparison between actual 
ability and perceived ability could be examined, which would have been a 
form of criterion-related validity. 
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3 .  The testing of  the TOIS instrument did not include an examination of 
construct validity, or compare the construct or instrument to other concepts 
and theories that could impact online instruction self-efficacy. 
4. The study used a non-probability sampling method. Generalizations made 
regarding these findings are limited until validated with other groups. 
Implications 
This study and its findings are applicable to other areas of research and practice in 
the areas of online instruction, self-efficacy research, and distance education. This section 
discusses the implications of this study to professional practice and decision-making, as 
well as to scholarly understanding and theory building. 
Implications for Professional Practice and Decision-Making 
The findings of this study hold implications to a variety of people involved with 
current educational practice including di�tance education professors, curriculum 
designers, and corporate trainers, as well as for educational and training decision-makers. 
As reported in the review of literature, previous experience has been an important part of 
self-efficacy beliefs (Bandura, 1 997). This study provides evidence that people with little 
computer experience had lower self-efficacy for completing online instruction tasks that 
rely on computer and Internet skills. Not as easily prognosticated is the implication that 
inexperience with online instruction was related to lower self-efficacy beliefs for 
collaborative behaviors. In planning for the use of online instruction methodologies, a 
decision-maker may want to build in supplement methods of reinforcing collaborative 
relationships for those new to online instruction. Additionally, increased training on using 
the Internet before engaging in online instruction may help participants increase their 
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self-efficacy to complete tasks covered in Internet/ technology behaviors and in 
collaborative behaviors factors. 
Implications for Scholarly Understanding and Theory Building 
This research added to the body of knowledge for both online instruction and self­
efficacy research. To better prepare and implement online instruction programs, it is 
necessary to assess learners' attitudes and beliefs related to using the new technologies in 
online educational practice. This study helped fill this void and provided a framework for 
understanding the important characteristics of self-efficacy beliefs involved with online 
instruction. 
The lack of a self-regulation factor in this study has implications for theory 
building in self-efficacy research. The survey attempted to assess both self-regulation and 
self-directedness with items such as "prioritize my own course activity workload", "keep 
myself on task", "give myself enough time to complete assignments", and "plan and 
manage my own learning needs". The absence of these items in the final factor model is 
perplexing. Their exclusion could be related to the fact that these items are less concrete 
than most of the other items in the survey. It is also possible that the items used do not 
properly reflect self-direction and self-regulation skills that are needed for the online 
instruction process. Another alternative hypothesis for not finding a self-regulation factor 
is the age of the participants in this study. It is feasible that the absence of self-regulation 
and self-directedness occurs in younger students compared to students who have more 
experience with the learning process. If this hypothesis is correct, it would not be 
surprising that this factor did not appear in this study since few subjects were in the lower 
age ranges. What is clear is that the understanding of the role of self-direction and self-
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regulation in the domain of online instruction and self-efficacy theory needed further 
refinement. 
Recommendations 
This research examining the factor relationships between variables measuring 
online instruction self-efficacy was exploratory. Several recommendations for future 
research are offered: 
1 .  While the factor model derived fit this dataset well, assessment of online 
instruction self-efficacy with other populations is necessary to determine the 
degree to which the results of this study can be generalized. 
2 .  Online instruction self-efficacy should be assessed with potential learners that 
have more equitable numbers of females compared to males before any 
gender differences can be excluded. 
3 .  Conducting this type o f  research with groups having a greater range in ages, 
or at least with different ages is necessary to determine how self-efficacy 
beliefs for online instruction relate to age. Since self-efficacy is partially 
related to mastery experiences, it is hypothesized that age could play a role in 
the strength of self-efficacy beliefs. 
4. Future studies should examine populations with other ranges of educational 
attainment. It is possible, and supported in this research, that people with low 
levels of education would have lower levels of self-efficacy for participating 
in online instruction. Further research is necessary. 
5 .  Further study i s  required to better understand the collaborative factor structure 
found in this study. It would be interesting to determine the relative 
importance of being able to use the tools required for collaboration at a 
distance, compared with self-efficacy beliefs related to the inherent issues of 
collaborating at a distance. Qualities of collaborating at a distance, such as 
relationship-building factors, loss of nonverbal cues, and peer motivation 
could be important to excelling in online instructional experiences that require 
a high degree of distance collaboration. 
6 .  Future research should examine the relationship of  online instruction self­
efficacy beliefs to actual performance of online instruction tasks. Such 
research could add to the validity of the online instruction self-efficacy 
construct, as well as possibly provide support to social cognitive theory. 
7. The relationship of self-directed and self-regulation to the domain of online 
instruction and the theory of self-efficacy remains unclear. This relationship 
needs further definition, since it is quite likely that these areas do impact the 
learning experience and do play a significant role in online instruction. 
Summary 
As proposed at the beginning of this research endeavor, assessing beliefs 
regarding participating in online instruction aided identification of the prominent 
characteristics of online instruction self-efficacy. This study included the development 
and factor analysis of the TOIS instrument. The overall research approach included (a) an 
in-depth examination of self-efficacy theory and current characteristics of the online 
instruction environment, (b) an assessment of the face validity of the instrument through 
surveying specialists in both fields, (c) a pilot-test the instrument for internal reliability, 
and (d) a test of the TOIS with a large sample. Three factors emerged as underlying a 
theoretical model of online instruction self-efficacy. Those factors were 
Internet/technology, collaborative, and individual behaviors. While the three-factor 
model was appropriate and was a reasonable fit for this dataset, additional research could 
validate and refine understanding of the online instruction self-efficacy concept, and 
substantiate its usefulness in assessing readiness to participate in online instruction 
experiences. To that end, this attempt to determine the salient characteristics of online 
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Subject: NJATC Executive Director's Permission to Conduct Research Study at NTI 
2001 
Title of Study: Online Instruction Self-Efficacy 
Principal Investigator: 
Fredrick A. Randall 
Department of Human Resource Development 
The University of Tennessee 
3 10 Jessie Harris Building 
Knoxville, Tennessee 3 7996- 1900 
Purpose: The principal investigator is asking for permission to conduct a research study 
at the National Joint Apprenticeship and Training Committee (NJATC) organization's 
National Training Institute (NTI) during the week of August 4 - 1 0, 2001 . The purpose of 
this study is to investigate participant's  beliefs about their ability to participate in online 
instructional experiences. The following policies and procedures will guide the data 
collection and reporting activities for this research and may be useful to you in reviewing 
this request. 
Procedures: The data collection procedures for this study are as follows: a) The principal 
investigator will attend the !-group meeting on Saturday, August 4th and explain the study 
and data collection procedures to the Institute instructors. b) The instructors will be asked 
to give out questionnaires at their first class meeting and give appropriate time for 
participants to complete the questionnaire. c) The instructors will be asked to collect the 
questionnaires and return to the principal investigator when they turn in their class rolls 
for their first class. 
Voluntary participation: All NTI participants who participate in this research will do so 
voluntarily. Subjects can decline to participate in the survey administration at any time. 
The instructions to the questionnaire will indicate that participation is voluntary. 
Time required: The questionnaire should not take more than 1 0- 1 5  minutes of the 
participant's  time to complete. 
Confidentiality and anonymity: The data gathered in this study will be kept confidential. 
Data will be stored securely and will be made available only to persons conducting the 
study. Reports of findings from this study will only present group data and will not link 
individuals to their responses. The instructions to the questionnaire will contain a 
confidentiality and anonymity statement. 
Feedback: The principal investigator will provide NJATC with information on NTI 
participant' s  self-efficacy beliefs regarding online instruction. Recommendations for 
preparation of learners participating in online learning and instructional methods will be 
reported to NJATC at the completion ofthe study. 
14 1  
Potential costs and benefits : The only anticipated cost to individuals participating in this 
study is the time and attention to complete the questionnaire. The anticipated benefit of 
this research is to clarify NTI participant's  belief in their ability to participate in online 
instructional experiences. This study will provide insight into situations where 
participants feel comfortable in their ability to participate in online instructional and areas 
where they feel uncertain of their abilities. This study will also add to the body of 
knowledge about the use of the online instruction educational methodology. 
Permission to Conduct Research Study at NJATC National Training Institute 2001 
I understand the above procedures and policies. Fredrick A. Randall (Principal 
Investigator from the University of Tennessee) has my permission and support to 
undertake the following activities in collaboration with the instructors and participants of 
NTI 200 1 : 
a) To attend the 1-group meeting on Saturday, August 41h to inform the instructors of the 
research procedures for this study and to distribute questionnaire packets to each 
instructor. 
b) To request instructors to give time for class participants to complete the questionnaire 
during the first day of the class, and give appropriate attention to the questionnaire. 
c) To request instructors to collect the completed questionnaires from participants and 
return to principal investigator when they tum in their roll sheets for their first class. 
A.J. Pearson 
Executive Director 
National Joint Apprenticeship and Training Committee 
301  Prince Georges Boulevard, Suite D 
Upper Marlboro, MD 20774 
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TENNESSEE ONLINE INSTRUCTION SCALE 
© 2001 by F.  A. Randall & G. C. Petty 
The purpose of this inventory is to obtain information about your bel iefs regarding your ability to 
participate in an onl ine course. Your responses will be kept strictly confidential and your name is 
not required on th is form. This inventory should take less than 1 0  minutes to complete. 
For this inventory, an onl ine course is defined as structured learning experience delivered to a 
remote audience completely through the use of computers and the I nternet. I n  online instruction, al l  
course activities and interactions with the instructor and other course participants are accomplished 
without face-to-face contact. 
When completing this i nventory do not consider your opinion of onl ine instruction , your motivation 
to participate in online instruction, or your  plans to ever participate in online instruction . Focus on 
your belief in your abil ity to do each task as if you were actually participating in an onl ine course. 
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DI RECTIONS: 
For each online instruction task listed below, CIRCLE THE NUMBER that most accurately reflects 
your belief in your abil ity to do each task if you were participating in an onl ine course. There are 
seven possible choices for each item: 






Usual ly Almost Always Always 
5 6 7 
TH ERE ARE NO RIGHT OR WRONG ANSWERS. There also is no time l imit, but you should work 
as rapidly as possible. Please answer truthfu lly and completely as possible for each item in the 
i nventory. 
If participating in an online course, I believe I could: 
Online Instruction Task: 
1 .  Complete a project with other course participants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2 .  Take an online test o n  course subject matter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3 .  Stay involved with the course without face-to-face interaction with other 
course participants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4 .  Work alone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
5 .  Learn from information presented i n  a video format . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6 .  Find m y  way (navigate) around websites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
7 .  Prioritize m y  own course activity workload . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
8 .  Use a n  Internet browser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9 .  Critique m y  instructor's performance in teaching the subject matter 
onl ine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 0. View an attachment from an incoming email message . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 1 .  Use email to communicate effectively with other course participants . . . . . .  
1 2. Download and install software for m y  Internet browser that i s  needed 
for the course . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 3 . Learn from information presented i n  a n  audio format . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 4 .  Evaluate the quality of information found on a website . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 5 . Make sense of ambiguous information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 6 . Follow standard online etiquette guidelines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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Never Always 
2 3 4 5 6  7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
If participating in an online course, I believe I could: 
Never Always 
Online Instruction Task: 1 2 3 4 5 6  7 
1 7. Keep myself on task . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 6 7 
1 8. Learn from reading information presented on a computer screen . . . . . . . . . . . 1 2 3 4 5 6 7 
1 9. Assess my progress in a course . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 3 4 5 " 7 0 
20. Learn to use new software required for the course . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3 4 5 6 7 
21 . Save a document from the Internet. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 3 4 5 6 7 
22. Address disagreements between course participants online . . . . . . . . . . . . . . . . . . .  1 2 3 4 5 6 7 
23 . Keep appointments to meet other course participants online for 
scheduled events . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 2 3 4 5 6 7 
24. Participate in a discussion group in which the topic is d iscussed over a 
period of time by leaving messages for other participants . . . . . . . . . . . . . .  . 2 3 4 5 6 7 
25. Find information on a website that offered a keyword search feature . . . . .  . 2 3 4 5 6 7 
26. Communicate effectively when my responses will be read by many 2 3 4 5 6 7 
people . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
27. Use email to communicate effectively with my instructor . . . . . . . . . . . . . . . . . . . . . . . .  . 2 3 4 5 6 7 
28. Participate in a live onl ine discussion in which course participants 
d iscuss a topic at the same time . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 2 3 4 5 6 7 
29. Organize and lead a course project involving other participants . . . . . . . . . . . . .  . 2 3 4 5 6 7 
30. Stay involved with the course without face-to-face interaction with the 
instructor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 2 3 4 5 6 7 
3 1 . Participate in group decision making . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 2 3 4 5 6 7 
32. Understand what other people are trying to convey in their writing . . . . . . . . .  . 2 3 4 5 6 7 
33. Give myself enough time to complete assignments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 3 4 5 6 7 
34. Develop a relationship with another course participant. . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 3 4 5 6 7 
35. Give constructive feedback to other course participants . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 3 4 5 6 7 
36. Attach a file to an email message . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 3 4 5 6 7 
37. Understand a concept from reviewing materials presented on several 
d ifferent websites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 2 3 4 5 6 7 
38. Plan and manage my own learn ing needs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 2 3 4 5 6 7 
39. Communicate my thoughts and ideas in writing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 2 3 4 5 6 7 
40. Express my opinion on controversial subject matters . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 2 3 4 5 6 7 




Please check the appropriate response for each item.  Completion of this inventory acknowledges 
your  understanding that this data wi l l  be used for research purposes only and will be kept 
com pletely confidential .  
( 1 ) Are you participating in instructor training 







20 or under 
21 - 25 
26 - 30 
31 - 35 
36 - 40 
41 - 45 
46 - 50 
51 - 55 
over 55 
---
(2) If you answered "yes" to Question 1 ,  






advanced postgraduate __ _ 
(5) Level of education: 
less than high school diploma 
high school degree or GED 
2 years of college or Associate's degree __ _ 
a Bachelor's degree 
some Graduate work 
a Graduate degree 
(6) Please circle the number that reflects the extent of your  computer experience: 
Very Low Low Lower than average Average Higher than average High Very High 
1 2 3 4 5 6 7 
(7) Please circle the number that reflects the extent of your experience with online instruction: 
Very Low Low Lower than average Average Higher than average High Very High 
1 2 3 4 5 6 7 
(8) Please circle the number that reflects the extent of your  Internet experience: 
Very Low Low Lower than average 
1 2 3 
Average 
4 
Higher than average High Very H igh 
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Online Instruction Self-Efficacy Feedback Form 
Thank you for your interest in the development of this survey instrument. My name is 
Fritz Randall and I am a doctoral candidate at the University of Tennessee, Knoxville in 
the area of Human Resource Development. 
I am designing a self-appraisal questionnaire to measure one's self-efficacy beliefs related 
to participating in online instruction. Please read through the following introductory 
statement designed to acquaint you with the theoretical I conceptual basis of this survey. 
What is self-efficacy and how does it relate to online instruction? 
Self-efficacy is a psychological construct developed by Dr. Albert Bandura describing a 
person's belief in their ability to plan and complete actions necessary for a given task 
under a given set of conditions. For example, you could rate your belief in your capability 
to lift an item weighing 50-pounds over your head. It is widely accepted that personal 
confidence influences behavior, i .e. ,  people engage in activities they feel confident they 
can undertake and avoid activities when uncertain of their ability to perform well. Since 
online instruction often involves novel tasks it seems appropriate to examine self-efficacy 
related to participating in online instruction. For the purposes of this survey instrument, 
online instruction refers to participation in a structured learning experience with other 
people where all of the tasks of the course occur wholly online. 
H ow was the questionnaire developed and what is the supposed population? 
The population for this questionnaire will be adults that may or may not have experience 
with online learning. The questionnaire items are based on five theoretical subscales for 
online learning self-efficacy: activities of online instruction, instructional 
elements/learning modes, communication/collaboration, self-regulatory skills, and related 
computer skills. Additionally, to properly assess self-efficacy belief, questions examine 
tasks with varying levels of difficulty. 
How will your information be used? 
If you participate in this pilot testing, the data you provide will only be used by me. I will 
not reveal your name or private information without your expressed permission. You do 
not have to give your name, organization, title, or email address to participate in this pilot 
test, but it would help me in categorizing your responses. The data from this pilot study 
will be considered as expert opinion on self-efficacy and used to revise this survey 
instrument before final administration. 
How can you help? 
I would like for you to examine the 65 items below and decide if you think the item is 
easy to understand and whether the item is an important part of participating in online 
instruction. I am viewing your responses as expert opinion on the subject of self-efficacy. 
Please rate each item on your belief of its usefulness/validity to self-efficacy I online 
instruction using the 5 point rating scale. Under each item is a text box for you to give me 
additional feedback on the item including its clarity, comments on wording, related 
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questions you feel are important, etc. Any additional feedback you give about each item, 
or about the questionnaire in general, is greatly appreciated. 
If you would prefer to participate using an offline form, please download the Word 
format document, complete, and email to me as an attachment. 
Questionnaire Stem: 
Regarding online instruction, I believe I can: 
1 .  Participate in a live online 
discussion where everyone 
discusses the topic at the 
same time. 
Comments about Item 1 :  
2 .  Post messages in a 
discussion group where the 
topic is discussed over 
several days. 
Comments about Item 2 :  
3 .  Take a multiple-choice I 
true-false test. 
Comments about Item 3 :  
4 .  Take an essay test. 
Comments about Item 4:  
5 .  Follow online etiquette 
guidelines. 




















































Agree Strongly agree 
with item' s  
validity 
0 0 















6. Stay involved with the 
course without face-to-face 
interaction with fellow 
students. 
Comments about Item 6: 
7. Stay involved with the 
course without face-to-face 
interaction with the 
instructor. 
Comments about Item 7:  
8 .  Learn abstract concepts. 
Comments about Item 8 :  
9. Learn dates and 
corresponding events. 
Comments about Item 9: 
1 0. Use what I learn in an 
applied (real-life) situation. 
Comments about Item 1 0: 
1 1 . Compare and contrast 
subject matter. 































































































I 2. Dissect and analyze 
subject matter. 
Comments about Item 1 2: 
1 3 .  Generalize a theory 
from given facts. 
Comments about Item 1 3 :  
1 4 .  Understand a concept 
from reviewing materials 
presented on several 
different websites. 
Comments about Item 14 :  
15 .  Evaluate the quality of 
information found on a 
website. 
Comments about Item 1 5 :  
1 6. Make sense of 
ambiguous information. 
Comments about Item 16 :  
17 .  Use recorded materials, 
such as audio and video 
lectures. 




























































































1 8. Learn from reading 0 0 0 0 0 
information presented on Strongly Disagree Undecided Agree Strongly agree 
the computer screen. disagree with regarding with item' s  
item' s  validity item's validity 
validity 
Comments about Item 1 8 :  
1 9 .  Learn from information 0 0 0 0 0 
presented in an audio Strongly Disagree Undecided Agree Strongly agree 
format. disagree with regarding with item's 
item's validity item's validity 
validity 
Comments about Item 1 9 :  
20. Learn from information 0 0 0 0 0 
presented in an video Strongly Disagree Undecided Agree Strongly agree 
format. disagree with regarding with item's  
item's validity item's validity 
validity 
Comments about Item 20: 
2 1 .  Learn from information 0 0 0 0 0 
presented in a virtual reality Strongly Disagree Undecided Agree Strongly agree 
format. disagree with regarding with item' s  
item' s  validity item' s  validity 
validity 
Comments about Item 2 1 :  
22. Learn material presented 0 0 0 0 0 
in any format. Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item's  
item's validity item's validity 
validi� 
Comments about Item 22: 
23.  Use email to ask 0 0 0 0 0 
questions. Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item's 
item's validity item's validity 
validity 
Comments about Item 23:  
24.  Use email to ask 0 0 0 0 0 
questions about class Strongly Disagree Undecided Agree Strongly agree 
content. disagree with regarding with item' s 
item's validity item's validity 
validity 
Comments about Item 24: 
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25.  Use email to inform the 0 0 0 0 0 
instructor that I a grade I Strongly Disagree Undecided Agree Strongly agree 
received. disagree with regarding with item's 
item's validity item's validity 
validity 
Comments about Item 25: 
26. Communicate my ideas 0 0 0 0 0 
in writing. Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item' s 
item's validity item' s  validity 
validity 
Comments about Item 26: 
27.  Be creative in 0 0 0 0 0 
expressing my thoughts and Strongly Disagree Undecided Agree Strongly agree 
ideas. disagree with regarding with item' s  
item' s validity item's validity 
validity 
Comments about Item 27: 
28. Critique my instructor's 0 0 0 0 0 
performance. Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item's 
item's validity item's validity 
validity 
Comments about Item 28:  
29.  Express my opinion on 0 0 0 0 0 
controversial subject Strongly Disagree Undecided Agree Strongly agree 
matters. disagree with regarding with item's 
item's validity item's validity 
validi!l: 
Comments about Item 29: 
30.  Communicate 0 0 0 0 0 
effectively when my Strongly Disagree Undecided Agree Strongly agree 
responses will be read by disagree with regarding with item's 
many people. item' s validity item's validity 
validity 
Comments about Item 30: 
3 1 .  Explain my thoughts 0 0 0 0 0 
and ideas. Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item's 
item's validity item's validity 
validity 
Comments about Item 3 1 :  
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32. Understand what other 0 0 0 0 0 
people are trying to convey Strongly Disagree Cndecided Agree Strongly agree 
in their writing. disagree with regarding with item's  
item's  validity Item's validity 
validi� 
Comments about Item 3 2 :  
33 .  Give constructive 0 0 0 0 0 
criticism to peers in a group Strongly Disagree Undecided Agree Strongly agree 
discussion. disagree with regarding with item' s  
item's validity item's validity 
validity 
Comments about Item 3 3 :  
34. Develop a relationship 0 0 0 0 0 
with a fellow student. Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item' s  
item's validity item's  validity 
validity 
Comments about Item 34:  
35.  Participate in group 0 0 0 0 0 
decision making. Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item's 
item's validity item's  validity 
validity 
Comments about Item 3 5 :  
3 6. Complete a project with 0 0 0 0 0 
other course members. Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item's 
item's validity item' s validity 
validitv 
Comments about Item 36:  
3 7.  Organize and lead a 0 0 0 0 0 
class project. Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item' s  
item's validity item's validity 
validity 
Comments about Item 3 7 :  
38 .  Express my opinion 0 0 0 0 0 
even though it differs from Strongly Disagree Undecided Agree Strongly agree 
the majority. disagree with regarding with item's  
item's  validity item's  validity 
validity 
Comments about Item 3 8 :  
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39. Address disagreements 0 0 0 0 0 
between peers. Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item's 
item's validity item's validity 
validitv 
Comments about Item 39: 
40. Confront a peer's poor 0 0 0 0 0 
performance in on online Strongly Disagree Undecided Agree Strongly agree 
group proj ect. disagree with regarding with item's 
item's validity item's validity 
validity 
Comments about Item 40: 
4 1 .  Keep myself on task. 0 0 0 0 0 
Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item' s 
item's validity item' s validity 
vahdity 
Comments about Item 4 1 :  
42. Focus on coursework 0 0 0 0 0 
even when there are Strongly Disagree Undecided Agree Strongly agree 
distractions. disagree with regarding with item' s 
item's validity item's validity 
validity 
Comments about Item 42: 
43.  Be online for a 0 0 0 0 0 
scheduled event. Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item's 
item's validity item's validity 
validi� 
Comments about Item 4 3 :  
44. Keep up with class 0 0 0 0 0 
assignments. Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item's 
item's validity item's validity 
validity 
Comments about Item 44: 
45. Stay engaged with the 0 0 0 0 0 
course without regular Strongly Disagree Undecided Agree Strongly agree 
instructor feedback. disagree with regarding with item's 
item's validity item's validity 
validitv 
Comments about Item 45:  
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46. Complete an assignment 0 0 0 0 0 
for which I received Strongly Disagree Undecided Agree Strongly agree 
minimal directions. disagree with regarding with item's 
item's validity item's  validity 
validity 
Comments about Item 46: 
47. Work alone. 0 0 0 0 0 
Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item's 
item's validity item's validity 
validity 
Comments about Item 4 7 :  
48.  Prepare myself for an 0 0 0 0 0 
exam without study Strongly Disagree Undecided Agree Strongly agree 
guidelines. disagree with regarding with item's 
item's validity item's validity 
validity 
Comments about Item 48: 
49. Prioritize my own 0 0 0 0 0 
course activity workload. Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item's 
item's validity item's validity 
validi� 
Comments about Item 49: 
50. Plan and manage my 0 0 0 0 0 
own learning needs. Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item's 
item's validity item' s validity 
validi� 
Comments about Item 50: 
5 1 .  Evaluate my own 0 0 0 0 0 
performance on an Strongly Disagree Undecided Agree Strongly agree 
assignment. disagree with regarding with item's 
item' s  validity item's validity 
validity 
Comments about Item 5 1 :  
52. Assess my progress in a 0 0 0 0 0 
course. Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item' s  
item's validity item's validity 
validity 
Comments about Item 52:  
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53 .  Give myself enough 0 0 0 0 0 
time to complete Strongly Disagree Undecided Agree Strongly agree 
assignments. disagree with regarding with item's 
item's validity item's validity 
validity 
Comments about Item 53 :  
54 .  Assess the quality o f  my 0 0 0 0 0 
work compared to other Strongly Disagree Undecided Agree Strongly agree 
students in the course.  disagree with regarding with item's 
item's validity item's validity 
validity 
Comments about Item 54: 
55 .  Meet all expectations of 0 0 0 0 0 
me in a course. Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item's 
item' s validity item' s validity 
validity 
Comments about Item 55 :  
56 .  Search a website. 0 0 0 0 0 
Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item's  
item's validity item's validity 
validity 
Comments about Item 56: 
57.  Overcome any 0 0 0 0 0 
technological challenges Strongly Disagree Undecided Agree Strongly agree 
that occur with the computer disagree with regarding with item' s  
I a m  using. item's validity item's validity 
validi!l 
Comments about Item 57:  
58 .  Attach a file to an email 0 0 0 0 0 
message. Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item's 
item's validity item's validity 
validity 
Comments about Item 58 :  
59.  Use a n  Internet browser. 0 0 0 0 0 
Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item's 
item's validity item's validity 
validity 
Comments about Item 59:  
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60. View an attachment 0 0 0 0 0 
from an incoming email Strongly Disagree Undecided Agree Strongly agree 
message. disagree with regarding with item's 
item's validity item's validity 
validity 
Comments about Item 60: 
6 1 .  Save a document from 0 0 0 0 0 
the Internet. Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item's 
item's validity item's validity 
validity 
Comments about Item 6 1 : 
62. Resolve any technical 0 0 0 0 0 
difficulties in accessing Strongly Disagree Undecided Agree Strongly agree 
materials on the Internet. disagree with regarding with item's 
item's validity item's validity 
validity 
Comments about Item 62 : 
63 . Find my way around any 0 0 0 0 0 
website. Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item's 
item's validity item's validity 
validity 
Comments about Item 63 : 
64 . Acquire new computer 0 0 0 0 0 
skills required to participate Strongly Disagree Undecided Agree Strongly agree 
in the course. disagree with regarding with item's 
item's validity item's validity 
validi� 
Comments about Item 64: 
65. Download and install 0 0 0 0 0 
software for my Internet Strongly Disagree Undecided Agree Strongly agree 
browser that is needed for disagree with regarding with item's 
the course. item' s validity item's validity 
validi� 
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Online Instruction Self-Efficacy Feedback Form 
Thank you for your interest in the development of this survey instrument. My name is 
Fritz Randall and I am a doctoral candidate at the University of Tennessee, Knoxville in 
the area of Human Resource Development. 
I am designing a self-appraisal questionnaire to measure one's self-efficacy beliefs related 
to participating in online instruction. Please read through the following introductory 
statement designed to acquaint you with the theoretical I conceptual basis of this survey. 
What is self-efficacy and how does it relate to online instruction? 
Self-efficacy is a psychological construct developed by Dr. Albert Bandura describing a 
person's belief in their ability to plan and complete actions necessary for a given task 
under a given set of conditions. For example, you could rate your belief in your capability 
to lift an item weighing 50-pounds over your head. It is widely accepted that personal 
confidence influences behavior, i.e., people engage in activities they feel confident they 
can undertake and avoid activities when uncertain of their ability to perform well. Since 
online instruction often involves novel tasks it seems appropriate to examine self-efficacy 
related to participating in online instruction. For the purposes of this survey instrument, 
online instruction refers to participation in a structured learning experience with other 
people where all of the tasks of the course occur wholly online. 
How was the questionnaire developed and what is the supposed population? 
The population for this questionnaire will be adults that may or may not have experience 
with online learning. The questionnaire items are based on five theoretical subscales for 
online learning self-efficacy: activities of online instruction, instructional 
elements/learning modes, communication/collaboration, self-regulatory skills, and related 
computer skills. Additionally, to properly assess self-efficacy belief, questions examine 
tasks with varying levels of difficulty. 
How will your information be used? 
If you participate in this pilot testing, the data you provide will only be used by me. I will 
not reveal your name or private information without your expressed permission. You do 
not have to give your name, organization, title, or email address to participate in this pilot 
test, but it would help me in categorizing your responses. The data from this pilot study 
will be considered as expert opinion on online instruction and used to revise this survey 
instrument before final administration. 
How can you help? 
I would like for you to examine the 65 items below and decide if you think the item is 
easy to understand and whether the item is an important part of participating in online 
instruction. I am viewing your responses as expert opinion on the subject of online 
learning/instruction. Please rate each item on your belief of its usefulness/validity to 
online instruction using the 5 point rating scale. Under each item is a text box for you to 
give me additional feedback on the item including its clarity, comments on wording, 
1 6 1  
related questions you feel are important, etc. Any additional feedback you give about 
each item, or about the questionnaire in general, is greatly appreciated. 
If you would prefer to participate using an offline form, please download the Word 
format document, complete, and email to me as an attachment. 
Questionnaire Stem: 
Regarding online instruction, I believe I can: 
1 .  Participate in a live online 
discussion where everyone 
discusses the topic at the 
same time. 
Comments about Item 1 :  
2 .  Post messages in a 
discussion group where the 
topic is discussed over 
several days. 
Comments about Item 2:  
3 .  Take a multiple-choice I 
true-false test. 
Comments about Item 3 :  
4 .  Take an essay test. 
Comments about Item 4:  
5 .  Follow online etiquette 
guidelines. 













































































6. Stay involved with the 
course without face-to-face 
interaction with fellow 
students. 
Comments about Item 6: 
7. Stay involved with the 
course without face-to-face 
interaction with the 
instructor. 
Comments about Item 7: 
8.  Learn abstract concepts. 
Comments about Item 8 :  
9 .  Learn dates and 
corresponding events. 
Comments about Item 9:  
10 .  Use what I learn in an 
applied (real-life) situation. 
Comments about Item 1 0 :  
1 1 . Compare and contrast 
subject matter. 




























































































1 2. Dissect and analyze 
subject matter. 
Comments about Item 1 2 : 
1 3 .  Generalize a theory 
from given facts. 
Comments about Item 1 3 :  
1 4 .  Understand a concept 
from reviewing materials 
presented on several 
different websites. 
Comments about Item 14 :  
1 5 .  Evaluate the quality o f  
information found o n  a 
website. 
Comments about I tern 1 5 :  
1 6. Make sense of 
ambiguous information. 
Comments about Item 1 6 :  
1 7 .  Use recorded materials, 
such as audio and video 
lectures. 




































































































with item' s  
validity 
1 8 .  Learn from reading 0 0 0 0 0 
information presented on Strongly Disagree Undecided Agree Strongly agree 
the computer screen. disagree with regarding with item's 
item· s validity item's validity 
validitv 
Comments about Item 1 8: 
19 .  Learn from information 0 0 0 0 0 
presented in an audio Strongly Disagree Undecided Agree Strongly agree 
format. disagree with regarding with item' s  
item's validity item's validity 
validity 
Comments about Item 19 :  
20 .  Learn from information 0 0 0 0 0 
presented in an video Strongly Disagree Undecided Agree Strongly agree 
format. disagree with regarding with item's 
item' s validity item's validity 
validitv 
Comments about Item 20: 
2 1 .  Learn from information 0 0 0 0 0 
presented in a virtual reality Strongly Disagree Undecided Agree Strongly agree 
format. disagree with regarding with item' s  
item' s validity item' s validity 
validi� 
Comments about Item 2 1 :  
22. Learn material presented 0 0 0 0 0 
in any format. Strongly Disagree Cndecided Agree Strongly agree 
disagree with regarding with item's 
item's validity item' s validity 
validi� 
Comments about Item 22: 
23 .  Use email to ask 0 0 0 0 0 
questions. Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item' s  
item's validity item's validity 
validitv 
Comments about Item 23:  
24.  Use email to ask 0 0 0 0 0 
questions about class Strongly Disagree Undecided Agree Strongly agree 
content. disagree with regarding with item's 
item's validity item's validity 
validity 
Comments about Item 24: 
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25.  Use email to inform the 0 0 0 0 0 
instructor that I a grade I Strongly Disagree Undecided Agree Strongly agree 
received. disagree with regarding with item's 
item' s  validity item's validity 
validity 
Comments about Item 25 :  
26 .  Communicate my ideas 0 0 0 0 0 
in writing. Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item's 
item' s validity item's validity 
validi!1: 
Comments about Item 26: 
27. Be creative in 0 0 0 0 0 
expressing my thoughts and Strongly Disagree Undecided Agree Strongly agree 
ideas. disagree with regarding with item' s  
item' s validity item' s validity 
validity 
Comments about Item 27: 
28.  Critique my instructor's 0 0 0 0 0 
performance. Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item's 
item's validity item's validity 
validity 
Comments about Item 28:  
29 .  Express my opinion on 0 0 0 0 0 
controversial subject Strongly Disagree Undecided Agree Strongly agree 
matters. disagree with regarding with item' s  
item' s  validity item's validity 
validi!1: 
Comments about Item 29: 
30. Communicate 0 0 0 0 0 
effectively when my Strongly Disagree Undecided Agree Strongly agree 
responses will be read by disagree with regarding with item' s  
many people. item's validity item's validity 
validity 
Comments about Item 30 :  
3 1 .  Explain my thoughts 0 0 0 0 0 
and ideas. Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item' s 
item's validity item's validity 
validity 
Comments about Item 3 1 :  
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32.  Understand what other 0 0 0 0 0 
people are trying to convey Strongly Disagree Undecided Agree Strongly agree 
in their writing. disagree with regarding with item's 
item's validity item's validity 
validity 
Comments about Item 32:  
33 .  Give constructive 0 0 0 0 0 
criticism to peers in a group Strongly Disagree Undecided Agree Strongly agree 
discussion. disagree with regarding with item's 
item's validity item's validity 
validity 
Comments about Item 3 3 :  
34. Develop a relationship 0 0 0 0 0 
with a fellow student. Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item's 
item's validity item' s  validity 
validity 
Comments about Item 34: 
35 .  Participate in group 0 0 0 0 0 
decision making. Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item' s  
item's validity item' s validity 
validity 
Comments about Item 35 :  
36.  Complete a project with 0 0 0 0 0 
other course members. Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item's 
item's validity item's validity 
validi!l 
Comments about Item 36:  
37.  Organize and lead a 0 0 0 0 0 
class project. Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item's 
item's validity item's validity 
validity 
Comments about Item 3 7: 
38. Express my opinion 0 0 0 0 0 
even though it differs from Strongly Disagree Undecided Agree Strongly agree 
the majority. disagree with regarding with item's 
item's validity item's validity 
validi!l 
Comments about Item 38 :  
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39.  Address disagreements 0 0 0 0 0 
between peers. Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item's 
item's validity item's validity 
validity 
Comments about Item 39:  
40. Confront a peer's poor 0 0 0 0 0 
performance in on online Strongly Disagree Undecided Agree Strongly agree 
group project. disagree with regarding with item's 
item's validity item's validity 
validity 
Comments about Item 40: 
4 1 .  Keep myself on task. 0 0 0 0 0 
Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item' s  
item' s validity item's validity 
validity 
Comments about Item 4 1 :  
42. Focus on coursework 0 0 0 0 0 
even when there are Strongly Disagree Undecided Agree Strongly agree 
distractions. disagree with regarding with item's 
item's validity item's validity 
validity 
Comments about Item 42: 
43 .  Be online for a 0 0 0 0 0 
scheduled event. Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item's 
item' s validity item's validity 
validi� 
Comments about Item 43: 
44. Keep up with class 0 0 0 0 0 
assignments. Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item's 
item's validity item's validity 
validity 
Comments about Item 44: 
45. Stay engaged with the 0 0 0 0 0 
course without regular Strongly Disagree Undecided Agree Strongly agree 
instructor feedback. disagree with regarding with item's 
item's validity item's validity 
validity 
Comments about Item 45:  
1 68 
46. Complete an assignment 0 0 0 0 0 
for which I received Strongly Disagree Undecided Agree Strongly agree 
minimal directions. disagree with regarding with item' s  
item's validity item' s  validity 
validi�' 
Comments about Item 46: 
47. Work alone. 0 0 0 0 0 
Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item' s  
item's validity item's validity 
validity 
Comments about Item 47:  
48.  Prepare myself for an 0 0 0 0 0 
exam without study Strongly Disagree Undecided Agree Strongly agree 
guidelines. disagree with regarding with item' s  
item's validity item's validity 
validity 
Comments about Item 48 :  
49 .  Prioritize my own 0 0 0 0 0 
course activity workload. Strongly Disagree Undecided Agree Strongly agree 
disagree with regardrng with item' s  
item's validity item's validity 
validity 
Comments about Item 49: 
50. Plan and manage my 0 0 0 0 0 
own learning needs. Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item's 
item' s validity item's validity 
validi!l 
Comments about Item 50: 
5 1 .  Evaluate my own 0 0 0 0 0 
performance on an Strongly Disagree Undecided Agree Strongly agree 
assignment. disagree with regarding with item's 
item's validity item's validity 
validity 
Comments about Item 5 1 :  
52 .  Assess my progress in a 0 0 0 0 0 
course. Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item' s  
item's validity item's validity 
validity 
Comments about Item 52: 
1 69 
53 .  Give myself enough 0 0 0 0 0 
time to complete Strongly Disagree Undecided Agree Strongly agree 
assignments. disagree with regarding with item's 
item's validity item's validity 
validity 
Comments about Item 53 :  
54 .  Assess the quality o f  my 0 0 0 0 0 
work compared to other Strongly Disagree Undecided Agree Strongly agree 
students in the course. disagree with regarding with item's 
item's validity item's validity 
validity 
Comments about Item 54: 
55. Meet all expectations of 0 0 0 0 0 
me in a course. Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item's 
item' s validity item's validity 
validity 
Comments about Item 5 5 :  
56.  Search a website. 0 0 0 0 0 
Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item's 
item's validity item's validity 
validity 
Comments about Item 56: 
57.  Overcome any 0 0 0 0 0 
technological challenges Strongly Disagree Undecided Agree Strongly agree 
that occur with the computer disagree with regarding with item's 
I am using. item' s validity item's validity 
validi!l 
Comments about Item 57:  
5 8 .  Attach a file to an email 0 0 0 0 0 
message. Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item's 
item's validity item's validity 
validity 
Comments about Item 58 :  
59.  Use an Internet browser. 0 0 0 0 0 
Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item's 
item's validity item's validity 
validity 
Comments about Item 59:  
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60. View an attachment 0 0 0 0 0 
from an incoming email Strongly Disagree Undecided Agree Strongly agree 
message. disagree with regarding with item' s  
item' s validity item's validity 
validity 
Comments about Item 60: 
6 1 .  Save a document from 0 0 0 0 0 
the Internet. Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item' s 
item's validity item's validity 
validity 
Comments about Item 6 1 :  
62. Resolve any technical 0 0 0 0 0 
difficulties in accessing Strongly Disagree Undecided Agree Strongly agree 
materials on the Internet. disagree with regarding with item's 
item's validity item's validity 
validity 
Comments about Item 62 : 
63 .  Find my way around any 0 0 0 0 0 
website. Strongly Disagree Undecided Agree Strongly agree 
disagree with regarding with item's 
item's validity item' s  validity 
validity 
Comments about Item 63 : 
64. Acquire new computer 0 0 0 0 0 
skills required to participate Strongly Disagree Undecided Agree Strongly agree 
in the course. disagree with regarding with item's 
item's validity item's validity 
validi!2;: 
Comments about Item 64: 
65 .  Download and install 0 0 0 0 0 
software for my Internet Strongly Disagree Undecided Agree Strongly agree 
browser that is needed for disagree with regarding "'ith item's 
the course. item's validity item' s  validity 
validity 
Comments about Item 65:  
1 7 1  
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Course Activity Items Group 
2. Take an online test on course 
subject matter 
6. Find my way (navigate) around 
websites 
8.  Use an Internet browser 
9 .  Critique my instructor' s  
performance i n  teaching the 
subject matter online 
1 0. View an attachment from an 
incoming email message 
1 2 . Download and install software 
for my Internet browser that is 
needed for the course 
20. Learn to use new software 
required for the course 
2 1 .  Save a document from the 
Internet 
2 5 .  Find information on a website 
that offered a keyword search 
feature 
36.  Attach a file to an email 
message 
















3 . 8% 
2 
7 . 7% 
2 
7 . 7% 
l 










1 1 .5% 
Alll.�u• 
Always 
Percentage of Responses ·------1 · -------. ,H .. , 
n Mean SD 
Seldom Sometimes Usually Always 
0 2 3 6 1 4  26 6. 1 2  1 .28 
7.7% 1 1 .5% 2 3 . 1 %  53 .8% 
0 3 4 7 1 0  26 5 .69 1 .49 
1 1 . so;., 1 5 .4%, 26.9% 3 8 .5% 
0 3 3 5 1 3  26 5 . 85 1 .54 
1 1 .5% 1 1 .5% 1 9.2% 5 0 .0% 
1 4 4 7 9 26 5 .62 1 .42 
3 . 89 1 5 .4% 1 5 .4% 26.9% 34.6% 
1 2 2 3 1 7  26 6. 1 5  1 .43 
3 .8% 7.7% 7.7% 1 1 .5% 65 .4% 
2 3 2 9 9 26 5 .62 1 .5 8  
7 .7% 1 1 .5% 7 .7% 34.6% 34.6% 
3 2 7 4 8 26 5 .23 1 .63 
1 1 .5% 7 .7% 26.9% 1 5 .4% 30.8% 
2 3 1 4 1 5  26 5 .92 1 .5 7  
7 . 7% 1 1 .5% 3 .8% 1 5 .4% 57 .7% 
2 2 0 8 1 4  26 6.08 1 .47 
7 .7% 7 . 7% 3 0 . 8% 5 3 . 8% 
1 2 0 5 1 5  26 5 . 8 5  1 .78  






3 .  Stay involved with the course 
without face-to-face interaction 
with other course participants 
4. Work alone 
7. Prioritize my own course activity 
workload 
-- ---
1 6 . Follow standard online etiquette 
guidelines 
1 7 . Keep myself on task. 
1 9 . Assess my progress in a course 
23.  Keep appointments to meet 
other participants online for 
scheduled events 
30. Stay involved with the course 
without face-to-face interaction 
with the instructor 
3 3 .  Give myself enough time to 
complete assignments .  



















7 . 7% 
3 








7 . 7% 
1 
3 . 8% 
2 
7 .7% 







3 . 8% 
3 
1 1 .5% 
3 















3 . 8% 
2 

























1 5 .4% 
4 








1 9 .2% 
9 
34.6% 
1 1  
42.3% 
5 











1 2  
46.2% 
Always 
1 0  
3 8 . 5 %  





1 1  
42 .3% 
6 





1 0  
3 8 .5% 
6 
23 . 1 %  
7 
26 .9% 
11 Mean SD 
26 5 .54 1 .65 
26 5 . 88 1 .45 
---
26 5 .54 1 .5 6  
-
26 5 . 8 1  1 .3 6  
26 5 . 5 8  1 .27 
26 5 . 5 8  1 .27 
26 5 .73 1 .43 
26 5 .65 1 .5 5  
26 5 .42 1 .3 9  




Collaboration Items Group 
1 .  Complete a project with other 
course participants 
24. Participate in a discussion 
group in which the topic is 
discussed over a period of time 
by leaving a message for 
participants 
28.  Participate in a l ive online 
discussion in which course 
patiicipants discuss a topic at 
the same time 
29.  Organize and lead a course 
project involving other 
participants 
3 1 .  Participate in group decision 
making 
34. Develop a relationship with 
-- -�11other c�urse participant 
Communication Items Group 
1 1 . Use email  to communicate 
effectively with other course 
participants 
22. Address disagreements between 
course participants online 
26. Communicate effectively when 































Percentage of Responses 
Seldom Sometimes Usually 
0 
1 7 
3 . 8% 26.9% 
1 1 4 
3 . 8% 3 .8% 1 5 .4% 
3 2 6 
1 1 .5% 7 .7% 23 . 1 %  
3 3 7 
1 1 .5% 1 1 .5% 26.9% 
0 
1 4 
3 .8% 1 5 .4% 
6 2 4 




7 . 7% 1 1 .5% 
3 2 6 




1 5 .4% 
Almost 
Always 













1 1 .5% 
7 
26.9% 
1 0  
3 8 .5% 
Always 
4 
1 5 .4% 
1 0  








23 . 1 %  
1 7  
65 .4% 
6 
23 . 1 %  
9 
34 .6% 
n Mean SD 
- ----
----
26 5 . 5 0  1 .27 
26 5 . 88 1 .3 1  
-
26 5 .46 1 .53  
-- -
26 4.96 1 .46 
26 5 .62 1 .5 0  
2 6  5 .23 1 . 50 
26 6 .23 1 .3 1  
f---- ---
26 5 . 1 9  1 .5 8  







27.  Use email  to communicate 
0 effectively with my instructor 
---· 
32 .  Understand what other people 
are trying to convey in their 0 
writing. 
3 5 .  Give constructive feedback to 
0 other course participants 
3 9 .  Communicate my thoughts and 
0 ideas in writing 
40. Express my opinion on 
0 controversial subject matters . 
Learning Method I Preferences Items Group 
5 .  Learn from information 
0 presented in a video format 
1 3 .  Learn from the information 1 
presented in an audio format 3 . 8% 
·-· 
1 4. Evaluate the quality of 
0 information found on a website 
1 5 .  Make sense of ambiguous 
0 information. 
1 8 . Learn from reading infonnation 
0 presented on a computer screen. 
3 7. Understand a concept from 
reviewing materials presented 0 








3 . 8% 
0 
1 
3 . 8% 
1 








Percentage of Responses 
Seldom Sometimes Usually 
2 1 1 
7 .7% 3 .8% 3 .8% 
3 6 7 
1 1 .5% 23 . 1 %  26.9% 
1 5 4 
3 .8% 1 9 .2% 1 5 .4% 
2 1 3 
7 .7% 3 .8% 1 1 .5% 
1 4 4 
3 .8% 1 5 .4% 1 5 .4% 
�-��--- -·-
1 2 7 
3 .8% 7 .7% 26.9% 
0 
5 9 
1 9.2% 34.6% 
I 3 9 
3 .8% 1 1 . 5% 34.6% 
2 5 8 
7 . 7% 1 9 .2% 30.8% 
2 2 4 
7 .7% 7 . 7% 1 5 .4% 
1 2 2 
3 .8% 7 .7% 7 .7% 
n Mean SD 
Almost Always Always 
7 1 5  
26 6.23 1 .2 1  
26.9% 57 .7% 
8 2 
30 .8% 7 .7% 
26 5 .00 1 . 1 7  
8 7 
26 5 .46 1 .3 9  
30.8% 26.9% 
1 0  9 
26 5 .77 1 .3 9  
38 .5% 34.6% 
5 1 2  
26 5 . 8 8  1 .28 
1 9 .2% 46.2% 
5 1 0  
26 5 .69 1 . 3 8  
1 9.2% 3 8 . 5 %  
5 5 
26 5 . 1 2  1 .48 
1 9.2% 1 9 .2% .. 
5 7 
26 5 .42 1 .3 3  
1 9 .2% 26.9% 
7 3 
26 5 .04 1 .2 8  
26.9% 1 1 .5% 
5 1 2  
26 5 .92 1 .29  
23 . 1 %  46.2% 
1 0  9 
3 8 .5% 34. 6% 
26 5 .69 1 .5 2  
Appendix F 
Full Reproduced Correlational Matrix 
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Item 
I .  Group project 
2. Online test 
3 .  Without face-to-face (peer) 
4. Work alone 
5 .  Video format 
6. Navigate websites 
7. Prioritize activity workload 
8. Use browser 
9. Critique instructor 
I O. View email attachment 
I I . Email peers 
I 2 . Download I install software 
I 3 .  Audio format 
I 4. Evaluate website 
I 5 . Understand ambiguous information 
I 6. Online etiquette 
I 7 .  Keep myself on track 
I 8. Computer screen format 
I 9. Assess my progress 
20. Learn software 
2 I .  Save Internet document 
22. Address disagreements 
23.  Keep appointments 
24. Asynchronous discussion 
25 .  Search website 
26. Communicate with many 
2 7. Email instructor 
28.  Synchronous discussion 
29. Lead project 
30. Without face-to-face (instructor) 
3 1 .  Decision making 
32 .  Understand others 
3 3 .  Give myself enough time 
34.  Develop peer relationship 
3 5 .  Peer feedback 
36.  Send email attachment 
3 7. Synthesize from websites 
3 8 .  Plan own learning needs 
39.Communicate in writing 

































.4 I 5  
.448 
.486 




.3 I I  
1 78 














.5 I O  




.4 I I  
.536 
.404 
.6 15  
.379 
.433 
.4 I O  
.595 
.559 
.55  I 
.499 
.59 I 
.539 .59 I 
.529 .593 
.487 .483 






.456 .48 I 
.376 .470 
.4 I 8  .532 
.526 .645 
.444 .594 










.589 .639 b 
.470 .448 .764 b 
.547 .556 . 6 1 6  .622 b 
.458 .438 .749 .597 
.493 .563 .496 .526 
.379 .379 .7 1 8  .534 
.385 .407 .683 .539 
.447 .434 .766 .59 1 
. 549 .587 .538 .577 
.5 1 7  .546 . 640 .6 1 9  
.73 6 b 
.492 





.44 1 .50 I .482 
.508 . 5 1 4  .675 
.556 .588 .538 
. 5 1 4  .470 
.620 .659 
.623 .5 1 5  
.564 .593 .558  .622 .538 
.540 .578 .582 .626 .562 
.46I .476 .688 .599 .673 
.379 .367 .735 .553 .724 
.340 .395 .582 .508 .57 1 
.322 .382 .479 .470 .464 
.382 .438 .569 .540 .553 
.4 I 6  .424 .695 .583 .679 
.458 .478 .624 .6 I I .600 
.439 .460 .677 .60 I  . 660 
.334 .394 .548 .504 .534 
.384 .452 .53 I .53 I .5 I 5  
. 5 1 4  .587 .484 .578 .468 
.425 .507 .475 .543 .457 
.449 .494 .495 .563 .4 7 1  
.476 .5 1 3  .503 .579 .478 
.3 I O  .373 .399 .45 6  .378 
.375 .435 .493 .527 .472 
.338 .339 .708 .529 .696 
.477 .486 .699 .636 .678 
.524 .544 .574 .638 . 546 
.466 .462 .520 .585 .488 
.437 .453 .49 I .559 .46 I 
Item 
1 .  Group project 
2. Online test 
3 .  Without face-to-face (peer) 
4. Work alone 
5 .  Video format 
6. Navigate websites 
7. Prioritize activity workload 
8. Use browser 
9 .  Critique instructor 
1 0. View email attachment 
1 1 . Email peers 
1 2 .  Download I install software 
1 3 .  Audio format 
1 4 .  Evaluate website 
1 5 .  Understand ambiguous information 
1 6. Online etiquette 
1 7. Keep myself on track 
1 8 . Computer screen format 
1 9 .  Assess my progress 
20. Learn software 
2 1 .  Save Internet document 
22.  Address disagreements 
23 .  Keep appointments 
24. Asynchronous discussion 
2 5 .  Search website 
26. Communicate with many 
27.  Email instructor 
28 .  Synchronous discussion 
29. Lead project 
30.  Without face-to-face (instructor) 
3 1 .  Decision making 
32.  Understand others 
3 3 .  Give myself enough time 
34.  Develop peer relationship 
3 5 .  Peer feedback 
36.  Send email attachment 
37.  Synthesize from websites 
38 .  Plan own learning needs 
3 9.Communicate in writing 
40. Express my opinion 
.... 0 









































� 5 .., E 
> �  . "' o :::: - "'  
.733 b 




.707 .705 b 
.75 1 .714 
.484 .504 
.600 . 6 1 8  
.470 .5 17  
. 6 1 9  . 6 1 6  
.446 .484 
.473 .501 
. 5 1 7  .553 
.665 .667 
.730 .702 
.62 1 .665 
.495 .555 




.576 .63 1 
.545 .6 1 1  
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. 580 b 
.588 .653 b 
.520 .564 
.567 .639 
.588 .6 1 9  
.594 .6 1 9  
.597 .645 
.55 1 .646 
.480 .607 
.486 .608 
.449 .553  
.5 1 3  .623 




.5 1 7  . 6 1 8  
.587 .620 
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.8 § v '-;:::1 a) .Sf  en ..... ...... 
v >. <!) C<! 
E "[ §  <!) .s 0.. s <E  ll.l 
0 (!) 8 § � ..;.:: (..) ll.l 0 r-..: C<! oC ..... (..) 
Item - .!::: en 
1 .  Group project 
2. Online test 
3. Without face-to-face (peer) 
4. Work alone 
5. Video format 
6. Navigate websites 
7. Prioritize activity workload 
8. Use browser 
9. Critique instructor 
1 0. View email attachment 
1 1 . Email peers 
12 .  Download I install software 
1 3 .  Audio format 
14 .  Evaluate website 
1 5 .  Understand ambiguous information 
1 6. Online etiquette .646b 
1 7 .  Keep myself on track .595 .680 b 
1 8 .  Computer screen format .60 1 .659 .648 b 
1 9. Assess my progress .619  .665 .652 
20. Learn software .647 .569 .576 
2 1 .  Save Internet document .635 .47 1 .49 1 
22. Address disagreements .57 1 .5 1 9  .5 1 1  
23.  Keep appointments .506 .522 .499 
24. Asynchronous discussion .582 .577 .559 
25. Search website .642 .552 .554 
26. Communicate with many .63 1 .642 .62 1 
27. Email instructor .649 .593 .588 
28. Synchronous discussion .556 .539 .52 1 
29. Lead project .565 .587 .564 
30. Without face-to-face (instructor) .562 .653 .633 
3 1 .  Decision making .549 .633 .601 
32.  Understand others .554 .639 .607 
33 .  Give myself enough time .562 .654 .622 
34.  Develop peer relationship .465 .553 .5 1 0  
3 5 .  Peer feedback .544 .606 .571  
36. Send email attachment .6 1 7  .464 .477 
3 7. Synthesize from websites .672 .628 .622 
38 .  Plan own learning needs .620 .700 .669 
3 9. Communicate in writing .559 .648 .61 1 
40. Express my opinion .540 .633 .595 
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.670 b 
.6 12  .67 1  b 
.534 .674 















. 657 .687 
.686 .600 
.6 19  .527 
.614  .524 
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1 .  Group project 
2.  Online test 
3 .  Without face-to-face (peer) 
4. Work alone 
5 .  Video format 
6. Navigate websites 
7. Prioritize activity workload 
8. Use browser 
9 .  Critique instructor 
1 0. View email attachment 
1 1 .  Email peers 
1 2 .  Download I install software 
1 3 .  Audio format 
14 .  Evaluate website 
1 5 .  Understand ambiguous information 
1 6. Online etiquette 
1 7 .  Keep myself on track 
1 8. Computer screen format 
1 9. Assess my progress 
20. Learn software 
2 1 .  Save Internet document 
22. Address disagreements 
23. Keep appointments 
24. Asynchronous discussion 
25.  Search website 
26. Communicate with many 
27. Email instructor 
28.  Synchronous discussion 
29. Lead project 
30. Without face-to-face (instructor) 
3 1 .  Decision making 
32. Understand others 
33 .  Give myself enough time 
34. Develop peer relationship 
35 .  Peer feedback 
36.  Send email attachment 
37. Synthesize from websites 
38 .  Plan own learning needs 
39.Cornmunicate in writing 





. 7 1 0  
.7 1 8  
.639 










1 8 1  
.692 b 








.520 . 6 1 6  
. 5 9 5  .673 
.696 .6 1 2  
.699 .703 
.60 1 .700 
.707 b 
.668 .7 1 8  b 
.667 . 7 1 9  
.600 . 6 1 6  
.642 .709 





.7 1 1  .645 
.640 .590 
.735 b 
.665 .703 b 
.745 .7 1 5  
.648 .650 
.624 .645 
.673 . 6 1 3  
.7 1 8  .660 
. 594 .469 
.649 .605 
.630 .659 
.536 .650 . 5 7 1  
.534 .646 .575 
.504 . 540 . 5 7 1  












1 .  Group project 
2. Online test 
3 .  Without face-to-face (peer) 
4. Work alone 
5 .  Video format 
6. Navigate websites 
7. Prioritize activity workload 
8 .  Use browser 
9 .  Critique instructor 
1 0. View email attachment 
1 1 . Email peers 
1 2. Download I install software 
1 3 .  Audio format 
14 .  Evaluate website 
1 5 .  Understand ambiguous information 
1 6. Online etiquette 
1 7. Keep myself on track 
1 8. Computer screen format 
1 9. Assess my progress 
20. Learn software 
2 1 .  Save Internet document 
22.  Address disagreements 
23.  Keep appointments 
24. Asynchronous discussion 
25 .  Search website 
26. Communicate with many 
27.  Email instructor 
28 .  Synchronous discussion 
29.  Lead project 
30 .  Without face-to-face (instructor) 
3 1 .  Decision making 
32 .  Understand others 
33 .  Give myself enough time 
34.  Develop peer relationship 
3 5 .  Peer feedback 
36.  Send email attachment 
37 .  Synthesize from websites 
38 .  Plan own learning needs 
39.Communicate in writing 
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.660 b 
.6 1 1  .675 b 
.65 1 .694 .728 b 
.472 .465 .545 .736 b 
.625 .567 .639 .676 
.696 .6 15  .663 .5 1 7  
.650 .559 .596 .450 
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.73 1 b 
.680 .749 b 
.624 . 7 1 3  .708 b 
.6 13  .695 .675 0.660 b 
Appendix G 
Anti-Image Correlational Matrix 
1 83 
... () () 0.. '-' r.) u 
2 Vl ' � 0 VJ 
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Item - r-i ,....; ..,: ..,..; 0 oO 
1 .  Group project 0.959 t 
2. Online test -0. 1 74 0 .970 f 
3 .  Without face-to-face (peer) -0.2 1 7  -0. 1 4 8  0.958 f 
4. Work alone 0.05 1 -0. 1 85 -0. 1 8 7  0.979 f 
5 .  Video format -0.030 -0. 1 53 -0. 1 22 -0 . 1 1 3 0.968 f 
6. Navigate websites 0 .063 0 .035 -0.02 1 0 .003 -0. 1 1 8  0.966 f 
8. Use browser -0.038 -0.02 1 0 .048 -0.084 0 .0 1 5  -0.495 0.967 f 
9 .  Critique instructor -0. 1 74 -0.063 -0.008 -0. 0 1 9  -0 . 1 48 0.005 0.000 
1 0. View email attachment -0.030 -0.022 0 .0 1 5  0 .0 1 2  0 .04 1 -0.0 1 9  -0. 1 1 0 
1 1 . Email peers -0.002 -0.053 -0.058 0 .008 0 .037 0.009 -0.0 1 9  
1 2. Do'Wnload I install software 0.007 -0.0 1 9  -0.007 -0.032 0 .094 -0. 1 1 9 -0. 1 45 
1 3 .  Audio format -0.029 -0.025 -0.034 -0.0 1 6  -0.2 5 1  -0.020 0. 033 
1 4. Evaluate website 0.067 0.008 -0.095 -0.036 -0.037 0.009 -0.044 
1 6 . Online etiquette 0 .00 1 -0. 1 49 -0.075 -0.0 1 1 -0.004 -0. 1 04 -0.03 8 
20.  Learn software -0.0 1 6  -0.0 1 4  .000 0.023 -0.096 -0.038 -0.032 
2 1 .  Save Internet document 0.0 1 7  0 .023 0.08 1 -0.028 0 .052 -0.059 -0.060 
22. Address disagreements -0.040 0.084 -0.032 0. 0 1 6  0 .05 7 0.036 0.029 
23 . Keep appointments -0.027 0 .044 0.037 0.006 -0.065 - 0 .025 0.025 
24. Asynchronous discussion -0.020 -0.004 0 .072 -0.04 1 -0.025 -0.0 1 2  0.026 
25. Search website 0 .098 -0.052 -0.035 0.03 1 -0.038 -0. 1 04 -0.053 
27.  Email instructor 0 .023 -0.077 0.050 -0.040 0 .064 -0.00 0.00 1 
2 8 .  Synchronous discussion -0.068 0 .0 1 2  0 .054 0.06 1 -0.0 1 4  -0.080 0.0 1 3  
29.  Lead project -0.037 0 .063 -0.048 -0.028 0.032 0 .040 -0.002 
3 0 .  Without face-to-face (instructor) 0.079 0.037 -0.366 -0.078 -0.062 0 .0 1 0  0.0 1 7  
3 1 .  Decision making -0.233 0.037 -0.007 0.00 1 0 .020 0. 045 -0.033 
34. Develop peer relationship -0.039 0 .077 0 . 0 1 2  0.032 0 .028 0.063 -0.030 
3 5 .  Peer feedback 0 .004 -0.08 1 -0.0 1 5  0.00 1 -0.0 1 1  -0.028 0.0048 
36.  Send email attachment -0.024 0 .0 1 1 -0.037 0 .046 0.008 -0.049 0.046 
37. Synthesize from websites 0 .09 1 -0.038 0 .090 -0.062 -0.050 -0. 1 14 -0.032 
r Measures of sampling adequacy (MSA) 
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Item c-, 
1 .  Group project 
2 .  Online test 
3. Without face-to-face (peer) 
4.  Work alone 
5 .  Video format 
6. Navigate websites 
8. Use browser 
9. Critique instructor 0 .979 f 
1 0 .  View email attachment -0.083 0.974 f 
1 1 . Email peers -0. 1 2 8  -0.300 0.969 f 
1 2. Download I install software 0.06 1 -0.094 -0.206 0.973 f 
1 3 .  Audio format -0 .025 -0.044 0.063 -0. 1 6 1  0 .976 f 
1 4 .  Evaluate website -0.200 -0.072 0.053 -0. 1 44 -0. 1 80 0 .979 f 
1 6 .  Online etiquette 0 .0 1 5  0.0052 0.03 1 -0. 1 05 0 . 0 3 6  -0 . 1 75 0.978 f 
20. Learn software -0.024 -0. 003 0.058 -0. 1 70 -0.057 0 .008 -0.042 
2 1 .  Save Internet document 0 .002 -0 . 1 78 0.056 -0. 0 5 0  0.023 -0.0 1 9  -0. 1 4 8  
22.  Address disagreements -0.064 -0. 0 1 8  -0.076 -0.034 0 .06 1 -0.096 -0.02 1 
23 . Keep appointments 0 .058 -0.0 1 3  0. 004 0 . 0 1 4  0.006 -0.0 1 1  -0. 1 2 5  
24. Asynchronous discussion -0.009 -0.023 -0.08 1 -0.039 0 .025 -0 .033 0.087 
2 5 .  Search website 0 .049 0.00 1 -0. 125  0 .023 -0.053 0. 022 -0. 077 
27.  Email instructor -0.023 0 .037 -0.289 0 . 04 5 5  -0.003 -0 .001  -0. 1 24 
2 8 .  Synchronous discussion 0. 008 0.045 -0.00 1 0.027 -0.028 -0. 040 -0.043 
29 . Lead project -0.098 0.036 -0.039 -0.078 0 . 02 0  0 . 076 0.038 
3 0 .  Without face-to-face (instructor) -0. 067 -0.0 1 0  0.039 -0.0 1 7  -0. 1 1 1  0. 1 09 0.05 1 
3 1 .  Decision making 0 .02 0  0.058 0.053 0 . 0 8 0  - 0. 0 1 7  -0.078 -0.050 
34. Develop peer relationship 0.078 0.007 -0. 1 05 0 . 1 3 9 -0 . 1 03 - 0.063 -0.094 
3 5 .  Peer feedback -0.058 -0. 0 1 4  0.038 0 . 0 7  0 . 0 5 6  -0 . 1 06 0 .09 1 
36 .  Send email attachment 0.059 -0.255 -0.053 -0 . 1 69 0 .0 3 9  0 .052 0. 1 4 0  
37.  Synthesize from websites -0.039 0.058 0 .052 -0.023 -0.026 -0.050 -0.069 
r Measures of sampling adequacy (MSA) 
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Item N N N N N N N 
1 .  Group project 
2. Online test 
3 .  Without face-to-face (peer) 
4. Work alone 
5. Video format 
6. Navigate websites 
8. Use browser 
9. Critique instructor 
1 0. View email attachment 
1 1 .  Email peers 
1 2 .  Download I install software 
1 3 .  Audio format 
1 4 .  Evaluate website 
1 6. Online etiquette 
20.  Learn software 0 . 9 86 f 
2 1 .  Save Internet document -0.220 0.973 f 
22. Address disagreements -0.055 -0. 1 4 9  0 . 984 f 
23 . Keep appointments 0 .0024 -0. 007 -0. 1 1 2 0. 984 f 
24. Asynchronous discussion -0.025 0 . 0 5 9  -0. 1 70 -0.203 0.980 f 
25.  Search website 0.0 1 5  -0. 1 44 0.000 -0.000 -0 . 1 69 0 . 984 f 
27.  Email instructor -0. 1 4 1  -0.030 0 .030 0.036 -0. 1 48 -0.045 0 .978 f 
28.  Synchronous discussion 0 .029 0 .007 -0. 1 46 -0. 1 3 1  -0. 1 00 0 . 0 1 8  -0. 1 46 
29. Lead proj ect -0. 094 0 .062 -0.054 -0. 1 08 0.0 1 3  -0.056 -0.042 
30. Without face-to-face (instructor) 0.032 -0.04 5  0 .0 1 6  -0.068 -0.090 0 .098 -0. 1 5 0  
3 1 .  Decision making -0.022 -0.030 -0.088 -0 .02 1 -0. 1 1 5 -0. 1 1 4 0 .063 
34. Develop peer relationship -0.062 0 . 0 5 5  -0.02 1 -0.0 1 7  -0.020 0 .045 0 .063 
3 5 .  Peer feedback -0.022 0 .008 -0.000 -0.089 -0.040 -0. 063 -0. 084 
36. Send email attachment 0.02 1 -0 .250 0 .007 -0.00 1 0.080 -0.065 -0.083 
37.  Svnthesize from websites -0. 0 3 8  0 . 0 3 7  -0. 1 00 0 .0 1 9  -0.0 1 3  -0. 1 1 2 -0.044 
f Measures of sampling adequacy (MSA) 
1 86 
Item 
1 .  Group proj ect 
2. Online test 
3. Without face-to-face (peer) 
4. Work alone 
5. Video fonnat 
6. Navigate websites 
8. Use browser 
9. Critique instructor 
1 0. View email attachment 
1 1 .  Email peers 
1 2. Dovvnload I install software 
1 3 .  Audio fonnat 
14 .  Evaluate website 
1 6. Online etiquette 
2 0 .  Learn software 
2 1 .  Save Internet document 
22 .  Address disat,>reements 
2 3 .  Keep appointments 
24. Asynchronous discussion 
2 5 .  Search website 
27.  Email instructor 
2 8 .  Synchronous discussion 
2 9 .  Lead proj ect 
3 0 .  Without face-to-face (instructor) 
3 1 .  Decision making 
34. Develop peer relationship 
35 .  Peer feedback 
36 .  Send email attachment 
37.  Synthesize from websites 
r Measures of sampling adequacy (MSA) 
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0.98 1 f 
-0.260 0 .980 f 
0.030 -0. 1 07 
-0.06 1 -0. 1 56 
0.0 1 9  -0. 1 1 9 
-0.094 -0.008 
-0.086 -0.038 
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0.959 f 
-0.295 0.973 f 
-0.03 1 -0. 1 1 6  0.953 f 
-0.005 -0. 1 04 -0.480 0.967 f 
0 .090 0.002 -0.086 -0.059 
-0 . 1 85 -0.034 -0 .008 -0.034 
(f) 
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Item M M 
1 .  Group proj ect 
2. Online test 
3 .  Without face-to-face (peer) 
4. Work alone 
5 .  Video format 
6. Navigate websites 
8. Use browser 
9 .  Critique instructor 
1 0 .  View email attachment 
1 1 . Email peers 
1 2 .  Download I install software 
1 3 .  Audio format 
1 4 .  Evaluate website 
1 6 .  Online etiquette 
20. Learn software 
2 1 .  Save Internet document 
22. Address disagreements 
23.  Keep appointments 
24. Asynchronous discussion 
2 5 .  Search website 
27. Email instructor 
28.  Synchronous discussion 
29.  Lead project 
3 0 .  Without face-to-face (instructor) 
3 1 .  Decision making 
34. Develop peer relationship 
3 5 .  Peer feedback 
36.  Send email attachment 0.966 f 
3 7 .  Svnthesize from websites -0.289 0 . 9 8 1 f 
r Measures of sampling adequacy (MSA) 
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Results of Initial Factor Analysis 
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Rotated Factor Matrix (All Variable Loadings) 
1 2 3 4 
1 .  Complete a project with other course 
participants .568 .3 1 5  .035 .498 
2. Take an online test on course subject matter .6 1 8  .092 .427 . 1 66 
3 .  Stay involved with the course without face-to-
face interaction with other course participants .678 .332 .279 .214 
4. Work alone .603 . 1 52 .4 1 9  - .060 
5 .  Learn from information presented in a video 
format .647 .253 .388 .063 
6. Find my way (navigate) around websites .765 - .383 . 142 - .096 
7. Prioritize my own course activity workload .749 .000 .204 - . 1 37 
8 .  Use an Internet browser .744 -.392 . 1 52 - .059 
9. Critique my instructor' s  performance in 
teaching the subject matter online .707 . 1 09 . 1 55  .26 1 
10 .  View an attachment from an incoming email 
message .723 - .442 .038  . 1 1 5 
1 1 .  Use email to communicate effectively with 
other course participants .759 - .3 1 8  -.0367 . 1 6 1  
1 2. Download and install software for my Internet 
browser that is needed for the course .754 -.444 . 1 44 .029 
1 3 .  Learn from the information presented in an 
audio format .707 .096 .260 .044 
14. Evaluate the quality of information found on a 
website .801 - .034 .091 .007 
1 5 .  Make sense of ambiguous information .707 . 128 .004 . 124 
1 6. Follow standard online etiquette guidelines .775 - . 1 4 1  . 1 34 - .080 
1 7. Keep myself on task .769 .2 1 7  . 1 1 5  - . 1 65 
1 8 .  Learn from reading information presented on 
a computer screen .760 . 1 57 . 1 75 -. 1 1 9 
19 .  Assess my progress in a course .801 . 1 29 .076 -.069 
20. Learn to use new software required for the 
course .793 - . 1 99 .030 .012 
2 1 .  Save a document from the Internet .737 - .443 .003 .004 
22. Address disagreements between course 
participants online .781  - .099 -.250 . 1 9 1  
23.  Keep appointments to meet other participants 
online for scheduled events .723 .066 -.283 . 1 0 1  
24. Participate in a discussion group in  which the 
topic is discussed over a period of time by 
leaving a message for participants .802 .009 -.232 .098 
25 .  Find information on a website that offered a 
keyword search feature .791  - .247 -.06 1 -.023 
1 90 
1 2 3 4 
26. Communicate effectively when my responses 
will be read by many people . 8 1 6  .003 - . 1 08 - . 1 5 1  
27. Use email to communicate effectively with 
my instructor .822 -. 1 50 -.085 - .0 14  
28 .  Participate in  a live online discussion in 
which course participants discuss a topic at 
the same time .779 -.0 1 6  -.298 . 140 
29. Organize and lead a course project involving 
other participants .802 .091 - .255 . 1 30 
30. Stay involved with the course without face-to-
face interaction with the instructor .784 .285 .005 .078 
3 1 .  Participate in group decision making .807 .261 - .228 . 1 1 0  
32. Understand what other people are trying to 
convey in their writing .762 .2 1 7  - . 1 22 - . 1 1 8 
33 .  Give myself enough time to complete 
assignments .758 .224 -.063 -. 1 7 1  
34. Develop a relationship with another course 
participant .701 .232 - .357 - .024 
35 .  Give constructive feedback to other course 
participants . 782 . 1 69 -.293 - .004 
36.  Attach a file to an email message .744 -.409 -. 1 09 .043 
37.  Understand a concept from reviewing 
materials presented on several different 
websites .834 -. 1 38 -.030 - . 1 2 1  
3 8 .  Plan and manage my own learning needs .804 . 1 73 -.0 1 0  -.266 
39. Communicate my thoughts and ideas in 
writing .7 12  . 1 59 -.032 - .4 1 7  
40. Express my opinion on controversial subject 
matters .71 8 . 1 92 - . 1 06 - .309 
1 9 1  
Eigenvalues: Total Variance Explained, First Five Factors 
Rotated Sums of Squared 
Initial Eigenvalues Loadings 
% of % of 
Factor Total Variance Cum. % Total Variance Cum. % 
1 1 6.553 57.078 57.078 8.3 1 2  28 .663 28.663 
2 1 .927 6.644 63 .722 6.637 22 .887 5 1 .550 
3 1 .45 1  5 .005 68 .727 4.98 1 1 7 . 1 76 68.727 
4 .724 2 .497 7 1 .224 
5 .628 1 .952 73 .388 
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Reproduced Correlational Matrix and Rotated Factor Loadings for Final Model 
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Reproduced Correlational Matrix for Final Model 
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Item - N ,...; -.:i v-i \Ci 00 
1 .  Group project .522 
2. Online test .446 .625 b 
3. Without face-to-face (peer) .578 .62 1 .7 1 0  b 
4. Work alone .444 .604 .6 1 1  .585 b 
5 .  Video format .509 .622 .666 .606 .645 b 
6. Navigate websites .3 1 1  .5 1 1  .438 .482 .450 .769 b 
8. Use browser .297 .500 .424 .472 .438 .755 .742 b 
9. Critique instructor .501 .548 .607 .535 .568 .523 .509 
1 0. View email attachment .28 1  .440 .378 .4 1 4  .382 .740 .726 
1 1 . Email peers .355 .445 .43 1 .424 .4 1 2  .704 .688 
12. Download I install software .294 .501  .42 1 .472 .435 .778 .764 
1 3 .  Audio format .472 .576 .605 .559 .584 .532 . 5 1 9  
1 4. Evaluate website .466 .546 .57 1 .528 .54 1  .648 :632 
1 6. Online etiquette .399 .528 .5 1 4  .506 .502 .680 .665 
20. Learn software .404 .492 .493 .472 .470 .695 .678 
2 1 .  Save Internet document .277 .4 1 9  .362 .394 .362 .746 .73 1 
22. Address disagreements .447 .384 .463 .375 .398 .600 .582 
23.  Keep appointments .468 .35 1  .466 .347 .387 .492 .474 
24. Asynchronous discussion .494 .41 8  .5 1 6  .4 1 0  .444 .573 .554 
25.  Search website .376 .456 .452 .436 .428 .704 .688 
27. Email instructor .434 .474 .502 .457 .464 .684 .666 
28. Synchronous discussion .478 .378 .482 .372 .406 .563 .544 
29. Lead project .530 .4 1 2  .539 .407 .454 .530 .5 1 1  
30. Without face-to-face (instructor) .597 .541  .667 .534 .594 .483 .465 
3 1 .  Decision making .59 1 .45 1 .608 .449 .5 1 3  .48 1 .46 1 
34. Develop peer relationship .498 .307 .467 .3 1 0  .369 .397 .379 
35 .  Peer feedback .529 .393 .530 .390 .44 1 . 50 1  .482 
36. Send email attachment .298 .388 .358 .367 .343 . 7 1 9  .704 
37.  Synthesize from websites .433 .498 .5 1 5  .479 .483 .695 .678 
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1 .  Group project 
2.  Online test 
3. Without face-to-face (peer) 
4. Work alone 
5 .  Video format 
6. Navigate websites 
8. Use browser 
9. Critique instructor .572 b 
1 0. View email attachment .483 .724 b 
1 1 . Email peers .5 1 8  .693 .687 b 
12 .  Download I install software . 5 1 4  .750 .7 1 0  .788 b 
1 3 .  Audio format .562 .48 1  .501  .524 .567 b 
14 .  Evaluate website .589 .6 1 7  .633 .646 .577 .652 b 
16 .  Online etiquette . 553 .648 .643 .681  .55 1 .637 .640 b 
20. Learn software .555  .675 .678 .698 .540 .652 .652 .680 b 
2 1 .  Save Internet document .479 .736 .707 .757 .47 1  .620 .65 1 .685 
22. Address disagreements .533 .608 .650 .601 .482 .6 19 .593 .649 
23. Keep appointments .506 .500 .562 .488 .448 .561 .5 1 8  .571  
24. Asynchronous discussion .560 .574 .628 .570 .508 .625 .588 .638 
25. Search website .534 .693 .692 .7 1 0  . 5 1 4  .645 .65 1 .686 
27. Email instructor .567 .672 .689 .686 .539 .662 .653 .690 
28. Synchronous discussion .540 .573 .628 .562 .48 1  .6 1 2  .575 .633 
29. Lead project .568 .533 .602 .524 .508 .6 1 7  .566 .6 18  
30 .  Without face-to-face (instructor) .6 1 8  .452 .523 .469 .583 .6 1 5 .552 .568 
3 1 .  Decision making .598 .476 .561  .470 .538 .616 .548 .592 
34. Develop peer relationship .488 .41 2  .497 .389 .4 1 6  .5 1 7  .455 .5 14 
35.  Peer feedback .555 .507 .580 .495 .492 .598 .544 .597 
36. Send email attachment .478 . 7 1 9  .703 .730 .457 .6 16  .637 .68 1 
37. Synthesize from websites .574 .677 .689 .697 .553 .667 .66 1  .692 
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Item N N N N N N N N 
1 .  Group project 
2. Online test 
3 .  Without face-to-face (peer) 
4. Work alone 
5 .  Video format 
6. Navigate websites 
8. Use browser 
9. Critique instructor 
1 0. View email attachment 
1 1 . Email peers 
1 2 .  Download I install software 
1 3 .  Audio format 
14.  Evaluate website 
1 6. Online etiquette 
20. Learn software 
2 1 .  Save Internet document .752 b 
22. Address disagreements .630 .710  b 
23 .  Keep appointments .521  . 569 .633 b 
24. Asynchronous discussion .593 .703 .665 .707 b 
25 .  Search website .707 .664 .579 .644 . 699 b 
27. Email instructor .686 .689 .619  .680 .699 . 7 1 1 b 
28 .  Synchronous discussion .595 .7 14  .675 . 7 1 3  . 645 .680 .725 b 
29. Lead project .552 .706 .682 .7 1 8  . 622 .668 .725 .739 b 
30. Without face-to-face (instructor) .453 .606 .604 .645 . 546 .60 1 .63 1 .674 
3 1 .  Decision making .489 .687 .684 . 7 1 5  . 5 84 .644 .7 16  .749 
34. Develop peer relationship .434 .642 . 64 1  . 659 . 5 1 9  .573 .672 .692 
3 5 .  Peer feedback .526 .695 .678 .709 .601 .650 .7 18  . 734 
36. Send email attachment .739 .658 .558 .623 .706 .693 .63 1 .590 
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Item ,.-<) M M '""' M M 
1 .  Group project 
2.  Online test 
3. Without face-to-face (peer) 
4. Work alone 
5. Video format 
6. Navigate websites 
8. Use browser 
9. Critique instructor 
10 .  View email attachment 
1 1 .  Email peers 
1 2 .  Download I install software 
1 3 .  Audio format 
14.  Evaluate website 
16 .  Online etiquette 
20. Learn software 
2 1 .  Save Internet document 
22. Address disagreements 
23 .  Keep appointments 
24. Asynchronous discussion 
25 .  Search website 
27. Email instructor 
28. Synchronous discussion 
29. Lead project 
30. Without face-to-face (instructor) .7 1 4  b 
3 1 .  Decision making .722 .782 b 
34. Develop peer relationship . 6 1 7  .7 10  .676 b 
35 .  Peer feedback .668 .747 .694 .73 1 b 
36. Send email attachment .474 .530 .485 .567 .736 b 
37.  Synthesize from websites .600 .630 .552 .633 .690 .708 b 
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Rotated Factor Matrix (All Variable Loadings) 
1 2 3 
1 .  Complete a project with other course participants .058 .500 .5 1 8  
2. Take an online test on course subject matter .333 . 1 20 .706 
3. Stay involved with the course without face-to-face . 1 64 .371 .738 
interaction with other course participants 
4. Work alone .299 . 1 38 .689 
5 .  Learn from information presented in a video format .2 1 6  .227 .739 
6. Find my way (navigate) around websites .793 .204 .3 1 3  
8 .  Use an Internet browser .783 . 1 85 .306 
9. Critique my instructor' s  performance in teaching the .341 .395 .546 
subject matter online 
1 0. View an attachment from an incoming email message .785 .253 .208 
1 1 . Use email to communicate effectively with other course .695 .384 .235 
participants 
1 2. Download and install software for my Internet browser .8 1 6  . 1 93 .290 
that is needed for the course 
1 3 .  Learn from the information presented in an audio format .362 .282 .596 
14. Evaluate the quality of information found on a website .535 .401  .45 1 
1 6. Follow standard online etiquette guidelines .6 1 8  .308 .402 
20. Learn to use new software required for the course .645 .397 .324 
2 1 .  Save a document from the Internet . 800 .288 . 165 
22. Address disagreements between course participants .5 1 7  .636 . 1 90 
online 
23. Keep appointments to meet other participants online for .362 .676 .209 
scheduled events 
24. Participate in a discussion group in which the topic is .447 .659 .267 
discussed over a period of time by leaving a message for 
participants 
25. Find information on a website that offered a keyword .682 .41 1 .252 
search feature 
27. Use email to communicate effectively with my instructor .6 1 9  .490 .295 
28. Participate in a live online discussion in which course .45 1 .692 .203 
participants discuss a topic at the same time 
29. Organize and lead a course project involving other .370 .722 .284 
participants 
30. Stay involved with the course without face-to-face .237 .593 .55 1 
interaction with the instructor 
3 1 .  Participate in group decision making .259 .75 1 .387 
34.  Develop a relationship with another course participant .225 .765 . 1 97 
35 .  Give constructive feedback to other course participants .334 .738 .27 1 
36. Attach a file to an email message .760 .378 . 125 
37. Understand a concept from reviewing materials presented .629 .450 .330 
on several different websites 
1 98 
Appendix J 
Mean Scores for Demographic Variables by Group 
1 99 
Internet I 
Technology Collaborative Individual 
Behaviors Behaviors Behaviors 
Variable Grou2 Factor Factor Factor 
Gender 
n 
3 1  Female 4 .91  4.35 4.9 1 
72 1 Male 5 .25 4.70 5 . 1 9  
Total n 752 Grand Mean 5 .08 4.53 5 .05 
Age 
n 
0 20 or less 
3 2 1 -25 3 .74 4.00 4.00 
68 26-30 5 . 5 1 4.93 5 .29 
1 5 1  3 1 -35  5 .38  4.68 5 . 1 2  
1 55 36-40 5 . 1 5  4.60 5 .09 
1 58 4 1 -45 5 .22 4.67 5 . 1 7  
1 05 46-50 5 . 1 8  4.75 4.75 
85 5 1 -55 5 .07 4.6 1 5 .26 
27 55  plus 5 .20 4.87 5 .28 
Total n 752 Grand Mean 5 .06 4.64 5 .00 
Level of Educational Attainment 
n 
6 less than H.S.  3 .64 3.32 3 .79 
277 H.S. degree I GED 5 .09 4.59 5 . 1 0  
362 2 yr. college 5 .36 4.78 5 .25 
63 Bachelors degree 5 .05 4.57 5 .07 
25 some grad. work 5 .83 5 .06 5 .47 
7 graduate degree 5 . 1 7  4.66 5 . 1 3  
Total n 740 Grand Mean 5 .30 4.73 5 .20 
200 
Internet I 
Technology Collaborative Individual 
Behaviors Behaviors Behaviors 
Variable Grour Factor Factor Factor 
Extent of Computer Experience 
n 
38 very low 3 .06 3 .25 3 .91  
44 low 3 .85  4.06 4.46 
1 30 lower than avg 4 .47 4 . 1 3  4 .80 
301  average 5 .29 4 .71  5 .20 
higher than 
136 average 5 .96 5 . 1 8  5 .65 
61 high 6.41 5 .34 5 .68 
39 very high 6.70 5 .69 5 .92 
Total n 749 Grand Mean 5 . 1 1 4.62 5 .09 
Extent of Online Instruction Experience 
n 
2 1 3  very low 4.52 4.09 4.75 
142 low 5 .04 4.57 5 .06 
1 76 lower than average 5 .28  4.72 5 .26 
1 39 average 5 .82 5 . 14 5 .48 
higher than 
49 average 6.25 5 .45 5.89 
1 9  high 6.23 5 .48 5 .38 
1 3  very high 6.86 6 .38 6.47 
Total n 75 1 Grand Mean 5 . 7 1  5 . 1 2  5 .47 
Extent of Internet Experience 
n 
54 very low 3 .2 1  3 .4 1  4.00 
49 low 4. 1 0  3 .95 4.64 
1 36 lower than average 4.54 4.23 4.86 
266 average 5 . 30  4.72 5 .25 
higher than 
I ll average 5 .96 5 . 1 4  5 . 5 1 
70 high 6.26 5 .35  5 .75 
66 very high 6.58 5 .62 5 .75 
Total n 752 Grand Mean 5 . 1 4  4.63 5 . 1 1  
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